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X.  Cli21U>3  m  mOROAinC  (XaOSTRT  IN  RSCEMT  ZSCADE 

PagM  3^  Chastg  Ch*ing-lien 

Ch«»al8tr7  Departaant 
Peiping  OnlTwreity 

China  haa  a  gXorloua  hletory  and  tradition  in  the  study  of  in- 
mrcoBle  nattar.  Anciant  alchaaistaj  such  as  Wei  Pai-yeng  (Eaatern  Haa) 
of  ths  2nd  century  A.O.  and  Ko  Hung  (Eastern  Tain)  of  the  lith  e«3tury 
A.O.  prepared  nany  inarganie  aubetanoes  and  obaerred  maMroua  inorganic 
ehanioal  reactions.  Andant  Chinese  inoirgicxie  technology  such  aa  China 
(3rd  ottttury  A,0.  The  Three  KingdooB)  and  black  poeder  (7th  century 
A.J}«  T'ang  Dynasty)  unufaeturing  are  well  known  to  the  whole  world. 

The  aodem  western  ehsKlstryj  ahieh  etarted  in  the  last  part  of  the 
Iftth  oentuxy^  was  initiated  by  the  disoonrary  of  gaseous  elaeenta  and 
the  estabUshMDt  of  the  oaddatlon  theory.  The  new  wodem  ohewistry 
was  introduead  to  China  in  tbs  wlddls  of  the  19th  oantury,  howavar, 
undar  a  aaad.<^audal  and  seKi^oolonial  attuatlon^  dsealopaNot  was  hin- 
derad*  Following  tha  revival  of  national  technology  in  World  War  1, 
inorganle  chewistry,  like  other  branehea  of  c heads tr/,  wads  som  prog¬ 
ress.  One  of  the  noted  aeoonplishMots  was  ths  new  Method  for  the 
preparation  of  alkalies  inventsd  by  Boa  Ta  psng. 

Tkotnighoot  ths  worlds  Uds  andant  inorganle  chandstry  again  abowed 
its  youthfol  vifor  In  ths  fourth  dseete  ef  this  20th  oantury*  It  ms 
ths  argent  danand  for  Inorganio  aaterlals  by  atonlo  ansdrgy,  elaotronloa. 
Jet  tsehnology,  etc.«  iddoh  pronotsd  tha  speady  prograss  of  Inorgsnio 
ehsalitry.  Boamrar,  ths  sltastion  in  Chins  was  dlffsrant.  Tbs  reao- 
tlonsry  Kaonintang  gorenwMnt  paid  no  attaotion  to  sdantlile  dsralop- 
asat,  not  eean  to  aaoh  trenandous  prograsa  as  was  takliig  plsos  la  In¬ 
organio  ehanlstry.  It  ms  not  antil  tbs  Coananist  Party  to<4c  omr  a 
deoads  ago  that  Inorganle  ohmlatry  aa  mil  aa  othar  branchsa  of  solanoo 
had  pr<^ar  daeelopaant. 


Tha  foUowlag  art  the  najcr  faetore  whloh  proaoie  tha  prograsa  of 
Chlne'e  InorgiBie  eheaiatryt 

1.  Tha  utilisation  of  fttnaral  Raaowroas,  Bapeeially  Rare  Elsaants. 

% 

Prior  to  ths  Ubaration,  ths  only  rare  elanant  whlcdi  was  glean 
anoai^  aitantlon  waa  wolfrmi  howeeer,  no  flnishliv  promes  was  arall- 
Wbls  in  Chine.  The  sitoation  haa  bean  draatioally  ehangtd  alnoa  the 
Liberation.  The  aunray  raport  aada  by  tha  Oepertaaot  of  Oeology  based 
on  their  axtanaiee  Ineeatlgatlon  rorrealed  that  rare  elanant  reaouroaa 
are  actraordlaarlly  rich  in  our  ooontry.  Othar  industrial  by-products  1 
furasM  rasldast  aaokasteek  a^,  anoda  raaidiia,  aaaBnia  aqua  fioa  coIcb 
procaaa,  ate.,  are  all  axoallant  aoureaa  for  aoattarad  rara  alaaanta. 
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During  thn  ]Murt  dueadu,  aanj  rare  el«i«at«  hare  been  dbtelned  throc^h 
refining,  aod  noat  of  then  here  bad  ieportant  effecte  in  the  eooialiet 
eonetruotica  progran  of  (%jx.a*  The  capanelon  of  the  national  eeononjr 
greatlgr  poahee  foreard  the  developeent  of  rare  elewnt  chenlatry,  but 
firet  of  all  the  refining  proeeea  for  rare  elenenta  ehould  be  iafiroTed, 
or  nagf^  a  new  proeeea  la  needed, 

2.  Advanced  Teehnologj. 

Feaeefal  otUlaation  of  atonie  energy,  elaotronie  teotmology,  jet 
teehnlqiiae  and  m§Dj  othere  req^dre  a  apeolal  kind  of  inorganic  aateKala 
uhleh  loelade  radioantlve  elananta,  atabla  laotc^iea,  auper«pure  elanaota, 
rare  elenenta,  high  mergy  fuel,  high  tenperature  matetdala,  etc.  j  theee 
denento  atrengly  pwrii  fomard  the  progreea  of  inorgaolo  ehen&atry.  The 
aituatian  In  recant  yeare  ia  partieularly  ouUtandii^.  Mny  renarkable 
aeeoapliahannta  rare  aehioved  during  the  initial  atage  of  the  1958 
aelantlfle  reneareh  great  fomard  leapi  and  neny  apeelal  aaparlnental 
teehrdqinee  and  nan  preparation  aethoda  have  alao  aueceaalvely  teen 
developed  In  the  fredontlon  prooeae.  The  eonelnalon  la  that  «e  have 
had  a  good  atart  In  thla  field. 

3.  The  Oreat  Fomard  Leap  of  Agrleultnre  and  InduaUy. 

Throqgh  the  over-fnlfin—it  of  the  threa  year  reoovniy  plan  and 
the  firet  flve^aar  flan  (295>lf57)  alnoa  the  Uheration,  the 
produativlty  of  Qdna'^a  agrlo^ture  and  Indnatry^  on  a  aolid  fovaida** 
tion.  The  three  year  adwtoe  fulfmanat  of  the  giant  Indaacea  of  the 
Second  flve^Tear  flan  (195^1962)  apiU  forthar  danona&ete  the  trenan* 
doua  datelflfMnt  of  tUa  pro^aativtty.  Ve  believe  that  the  origin  and 
the  developing  prooeae  of  aOlanoe  are  baaloaXly  detamdned  by  produo* 
t^.oni  therefore,  the  fomard  Leap  of  agriculture  and  Induatry  «ill 
definitely  atlnulaU  the  dateXopnant  of  ohaadatry;  of  ahloh  laortndo 
ohaadatry  la  a  bmaeh.  Xnorganlo  nhaaiatry  la  not  only  dlmotly  re- 
latad  to  tho  baale  ahaadoal  induatry,  but  add,  allcaliaa,  aalt  and 
ehaadoal  fartlUaam  alao  bavo  a  oocBMOtlon  dth  blaok  nitda,  oolared 
aatala,  eonatruotlan  aataedala,  ate.  Chaadoal  fartlliaara  and  obaadeal 
Inaeetiddaa  auppert  afrloultural  Induatry.  Agriculture  and  induatry 
alae  oonatantly  raquaat>  nore.  fron  inorganle  ehaadatryi  tharefore,- 
ragardlaaa  of  uhathar  the  dananti  la  quOltatlve  or  quintltatlve,  a* 
atPn  if  it  iavolvea  the  prapnratAcn  of  nair  itana,  hu  nlU  atiini2ai« 
raaaarah  in  inorganio  nhaurtatry. 

Ii.  Sdantiflo  nauning  and  Sovlat  Aaaiaftanee. 

Zn  1956.  a  U-year  <1956-1967)  adanUflo  taotedocr  davelopMnt 
pi^  tea  preporadi  it  lndleatae‘tha  five  dlreotionii  that  oar 
inorgnBie  cihaudetTy  dll  follov  in  the  futurei  (l)  tern  aZanant  ohaadatry. 


(2)  ohiwigtiy  of  eo«p3«x  procNeta,  (3)  Inorganlo  synthealt,  (U)  phy«- 
ieal  duMKlitry  «D«3j«la>  and  (5)  laotopa  chaKL8tJ!7.  The  aj^lanatiOD 
attadiad  to  aaeb  lt«i  givoa  good  refaranco  to  our  raaaareh  workara. 


Tha  daaalopMDt  of  China*  a  aetanoa  and  taehnology  cannot  ba 
aaparatad  froa  tba  brother Ij  aadatanca  giran  by  tha  Sorlat  Union.  In 
"19^  and  195^>  Sorlat  aeadaaiclana  Ta*«a-oa-y^-fa  and  Ftt-ar-fu<4co-«ai* 
ehl  Tlaitad  China  aueoaaaiTaly,  and  off arad  Taluebla  infomatlon  <m 
tha  daaalopwmt  of  inorganio  ehaeiatry.  In  1^6,  China  and  tha  Sorlat 
Union  elgnad  an  agraanant  to  carry  out  jointly  algnlficant  acintiflc 
raaaarch,  and  tha  Soriat  Onion  vlll  alao  halp  China  to  carry  out  auch 
raaaaroh  projaota.  Sena  122  itana  vara  dacldad  In  tha  agraaavant  for 
futura  ocqparation.  Inorganio  ohaadatry  raaaarch  is  dafinitaly  pro- 
Motad  by  this  agraaaant.  EkMidoa,  wa  ara  getting  aasiatanca  free 
other  brotherly  coontriaa. 

During  tha  part  decade,  nany  aatiafactory  acccupliahnanta  hare 
bean  aacurad  in  tba  field  of  inorganic  ebaalatry}  although  thaaa 
acconpliafaaanta  ara  initial,  nararthalaaa  tha  foundation  of  futura 
daralnpaant  baa  baan  aatabliahad. 

Hare  alanant  ohaaletry 

fha  Mjcr  work  in  thia  field  la  tha  rafinlag  of  ntnaral  roeka  and 
other  raaouroaa.  Wa  have  auooaadad  in  tha  atody  of  tha  prooaaaaa  for 
light  rare  alaownta,  rare  earth  aXaaanta,  hard  aialting  rare  alananta, 
diaperaa  alwwnta,  and  alananta  of  tha  platimai  faadly.  Mora  work  baa 
baan  dona  on  wolAraa  haoanaa  it  la  apaoially  rlob  in  our  country,  Wa 
havw  triad  nany  dlffarant  prooaaaaa  to  obtaiB  pnra  iangatio  told  by 
daeoapoaitian  of  black  wolfraai  adnaral  rook,  but  tha  baat  wathod  found 
•o  far  la  to  eoarart  aaMoluBi  tungataia  eryatal  into  aodiaa  tungatato 
aolution,  praoipdtata  aa  ttBgatio  aodd  ahloh  will  again  ba  oenrartad  to 
aawonini  tungatido  eryatal,  and  finally  tha  eryatal  ia  daocwyciaad  by 
hydroohlorio  aold.  Tte  tungatio  add  thua  obtalaad  ia  99*99M  para  VOy 
ih9  eondtiona  of  praolpltation  bare  alao  baan  atudiadi  aodiun  twng- 
atata  aolution  ia  ocopletaly  eonmrtad  into  tungatio  aold  Iona  diiob, 
attar  bdlad  and  atald,  la  addad  to  ooooantratad  bydroohlorle  acid, 
lha  final  raault  ia  tvngatio  add  la  ywlXow  powdar  fom  and  la  aaay  to 
«aah  aad  filter  out.  The  yellow  pow^  oontalna  only  0.0059^  iron.  Tba 
daatruetion  of  tha  tungatio  add  icna  haa  to  d^^and  on  hydro<^lorie 
add  baeauaa  tha  teooapodtico  procaaa  raquir**  tha  aotion  of  ooaplax 
eflugiouud  of  (dilariaa.  Wa  alao  atudiad  tha  praparation  of  phoapho- 
twfatie  add  and  polyvmadiaB  add. 

Spaetrun,  polarlaaiion  and  eolorlaairio  aathod  bavw  all  been  uaad 
ia  tha  analyUad  ohaadatry  atagy  of  rare  ala— ita.  One  of  tha  arftlaa 
ia  tha  uaa  of  adadra  apaotrua  to  dataralaa  tha  adero  quantitiea  of 
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UotluBai,  ptnmeOfwAm,  nd  ntod^Klni  la  c«rlai|  ttd  th«  ajnUmtLc 
qaaBtit«U.T»  maJjtiM  of  Ungttm  mad  aoljibdaniai.  W«  alto  improved 
tht  Mthodt  wtd  lA  tht  total  analjilt  of  rart  earth  eoatente  la 
faarrlo  roekt  and  tla  roelct  idileh  ara  rich  In  rare  aetala. 

Chaaiatry  of  aooglaac  oaapeaadt 

Moot  of  the  mrk  in  thle  field  la  to  9tt»djr  oooplox  eoapotnda  in 
aolistloii^  all  piqraleal  aathoda  «re  aaed.  The  aathod  to  jiaaaure  the 
▼arloea  atablllty  Moatanta  of  eoavilaK  eo^poonda  by  tise  nae  of  polaro* 
graphloal  half  ware  potaBtlal  la  Inproved.  Nora  aeotarate  atablllty 
oonataota  for  ▼«rleiia  aalfo-ey«Mte  aalta  are  aeeured.  The  polaro- 
graphio  ■athod  proraa  tlurt  ttwre  are  new  eoifiliac  loot  of  thalloua 
aalfo-cyaBagta  vdtli  2,  3  md  k  eoordlnatiaii  nuatere.  The  uae  of  the 
ph  aathod  haa  aboaB  that  eoaplax  reaotlOBa  happan  betreap  alkali  aatal 
Iona  and  aono-baaie,  binary  and  n^plaeed  earboaqrlle  add,  ahleh  Indl- 
eataa  that  the  lonlaatlon  eonatanta  aaaaured  by  preeloaa  ehaadata  dth 
aodlan  hydrodde  or  potaaalaa  ware  too  hlfh.  ide  alao  uaed 
to  aaaawre  acalB  the  lonlaatlon  eonatanta  for  anooiale  add,  tartarln 
add,  and  ferrocynaida  aold  aa  well  aa  their  aaaodatlon  eonatanta 
dth  nore  than  tan  kinda  of  natal  Iona.  Wa  alao  atadled  the  lonlae« 
tlon  eonatanta  for  M  idionylilyeiaa  add  and  II  a  naphthylanlna  adatio 
add  la  ethyl  alaohol  natar  aolotlea  and  their  atahility  Moatanta 
elth  eoppnr  tuA  niakal  ooapoonda,  Xn  addition,  ne  need  the  poldblli^ 
nathod  to  attady  oai^^laB  oeiyoonde  la  aolntloni  tha  aav  ganml  nethad 
naa  ianraiatratad  with  laad  lodlda  eoaplaK  oaaponnte* 

Oar  optlaal  atndy  of  oeAplaot  Iona  naa  bated  oh  tha  thaory  of  eon* 
tlaaona  nnahlcn  of  eaneantration  md  aalaatad  dlffarant  op^al  aa* 
tldty,  optlaal  daaaltjr,  and  rafraatlra  lnd«c  gielnt  addltlee  md 
harnonleaa  phydaal  propvtiaa  ta  atndy  tha  eoigplax  reaction  of  tartarla 
add  and  Icna  of  aeppor,  iron  Mid  edbalt*  Uban  no  etadlad  tha  ooaplar 
raaotlona  of  iron  pyroaataaiial  dth  tha  photo  dbaorpllnn  nathod, 
tno  nan  ooiplan  Iona  nnra  laowadi  ona  la  a  2il  (Fai  pbanol)  frean- 
yallaar  aolarad  poaltlea  Ian  at  phd,  «ethar  ona  la  a  li3  blna  podtlra 
Ion  at  ph^.f.  Tha  naa  of  apti^  donalty  ad  alaatrleal  trandarrlaf 
nathod  to  atndy  tha  oeiplMt  fomalion  raaaticn  batnoi  anlfooTadda 
radlaal  and  flea-relanea  anl|hd«BnB  la  nator  aaatona  aolotlon  haa  provad 
tha  odatanea  of  too  naa  poaltlra  Iona,  ona  la  Itl  (nolybdanaat  aol* 
feayndda  radlaal)  «d  tha  alhar  ona  la  lih. 

Ona  thaory  eiainirnlad  tha  aqallihrlnB  of  eei^lax  Iona  in  aolstlon 
la  aa  foUanas  «a  nay  oonnidar  thnt  tha  eaaplak  aatien  la  aolntlon  In 
aladlar  to  ahaorption  aaticni  natal  Ion  la  ^aqdmlant  to  tha  ahaorptleo 
oontar  of  an  ahaapilcp  agakt  and  tha  oaordtlAatlag  eaiyoapd  la  aqalvnlMit 
ta  dolata}  thar afore,  ae  eoi  nae  the  re*-lonf*Xieb-«he  eqoation  to  eapreaa 
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th«  cvwrage  ecwq^joc  nuritxirs  and  their  logarlthna.  As  a  raauli  Vtt  uy 
axpraaa  anieh  par<^pertl«8  aa  polcrographieal  half<«ave  poi^tial^  oxLda* 
tion-radtiotian  iwtanrtlal,  extraction  paroantaga,  8olid>illt7,  ate., 
ahleh  rary  with  tha  eoneantratlon  of  tba  coordinating  cQB|>dcaid  by  tha 
Fu»long->liah«aba  aqoation,  aa  tha  txpreaaion  for  rerioua  aqaLUbritai 
oonatanta]  ocM-la 'OiqiVlenmtary  to  tha  othaar. 

Inortanic  ^ypthaala 

A  nalor  projaet  la  to  obtain  high  purity  matariala.  Va  hare 
praparad  poro  farsaaiin  «id  alUeon  idiieh  ara  quaHflad  aaad- 

conductor  natortala}  wa  hara  alao  eontrollad  tha  aethod  of  bait  edit¬ 
ing  and  raduetlon  of  ohlMrldaa  with  hydrogen.  Tha  fomar  la  uaad  to 
parapara  alaatle  hli^purlty  antinony.  Both  tha  hi|^  Taouua  nathod  and 
tha  axtraetlon  wrthod  ara  being  uaad  to  produoa  hl|^i-fXBrlty  aatarlala. 

An  InfroTad  S<-pl«tlB  lon-aaochanga  nathod  has  bean  uaad  to  aeparata  35 
dlffarant  rare  earth  alananta  to  their  apaotna  pure  condition.  Many 
83pnthatie  projacta  ara  daaigead  to  aupport  tha  praparation  of  Inorganic 
aatarlala.  Tba  produeticn  of  ehaaieal  taating  mstarlala  haa  bean  in* 
oraaaad  abruptly,  Mny  naw  itane  inelnda  rare  alaawie  taat  aganta  and 
apaotrvai  taat  aganta.  A  naw  regulation  govamiag  taat  natariala  la 
being  worked  out. 

Wa  ara  aucoaaaful  in  tba  idantlfloatlan  of  chaaloal  unlta.  Tha 
*o-<allad  Banaon'a  antlaony  pantaaulfida  haa  bean  proaad  aa  itM  oo^Mond 
ayatna  of  astlnony  aulflda  and  m  aulfur,  inataad  of  a  ohaadLoal  unit 
aocordlng  to  tharo-dlffarantial  aoalyais  and  tha  aralnation  of  aulfur 
axtraotad  out  at  UScP, 

fbyalcal  obaiAatgy  wuilyala 

Wortc  haa  bean  daaalopad  undar  tba  Influanca  of  ftuaaia*a  Ku-ar-na* 
kou-ihi  ^Mory.  la  m  mfamcm  aalt  ayatan,  fuaad  aalt  ayataa  and  natal 
ayatan,  work  baa  baan  oarriad  out|  In  tba  aaitlaa,  aona  aquipMnt, 
auob  aa  a  tbaorno-dlffarantlal  waiyaia  aat-mp,  beat  balanoa,  pbaaa 
aieroaoopa,  polarlaad  nloroacopa,  X-ny  ^Iflwotien  unit,  ate.,  have 
baan  aat  up. 

In  tha  atudy  of  aaa  water,  water  eontatniac  petaaaliBi  fron  Ma, 

K,  Ml  Cl,  and  ao»  typa  aalt  lakaa,  ma  fron  Ra  Cl,  SOi,  00«,  nd  BOO^ 
type  alkali  lakaa,  wa  ba«w  aucoaadad  la  aartraotlag  poxaaaiun  aalt, 
prapwlag  petaaaiuai  fartiliiara  «td  «ctractiz«  alkali  aa  la  Induatry. 
Studylag  tha  Ridr-dOri  ayatan,  wa  baaw  finad  tha  nropar  ecoditioae  tor 
tha  alaotrolyta  la  aiondjcnn  mflnlag  proeaaa.*  About  tha  allloata 
kfutan,  tha  phaaa  prohlan  for  RaMO-B^^-hiCb  war  atadlad,  tha  apaad* 
t  Mqjnratuira-tina  ralationabip  of  tha  tiaoonity  nathod  nay  ba  nppliad 
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lA  Um  prodnetioo  procMt  of  rich  qiuurts  gliM*  Id  eofmootiao  with 
tlM  ipoelal  f««t«r««  of  China's  Iron  otm^  ors  residuas  with  fluarlns 
eontsni,  hl^  titsnliai  eontsnt  and  hi|^  ■sgnMl'A  oontant  ha^  ha«n 
stodlid.  Va  naad  a  pligrileal  ohanistrT  analjtleal  nathod  in  ecnnaotion 
with  pigwieal  ehawUtrx  and  waohanlcal  propaortlaa  to  stadf  tha  Fa-¥«S1 
Sjataai,  boron  staal  sjatan,  Cr-ltL«4te  staal  STStan  and  Cr4li«MorTl 
staal  sjatan.  Tha  rasulta  hanro  signlfleant  praotleal  naanlng  in 
prodnetion.  Fwtharaora,  wa  bava  sttidiad  syataaM  with  rara  alanants* 

A  miBbar  of  tri-alaaHnt  syatan  with  cownon  poaiUra  iooa»  in- 
elwdlnc  B:1<4US0i.<4L0  and  KB0O)«KmSO).-H9O  hava  baan  irobad,  tha  work 
inelndaa  tha  atanf  Of  thatr  aoiobllLtp  ewnraa,  tha  notofl  affaeta  on 
tha  dagraa  of  aolabilltj  by  ion  palra,  and  sons  thaoriaa  on  conoantratad 
aolwtion.  Va  also  atbdlad  tha  Al«Cu<4li  and  alloT  ayataawi 

with  tha  X-raor  diffraation  nathodi  fron  tha  aadatanea  and  traDaforwa* 
tion  of  tha  oarvity,  wa  pirobad  tha  straetnra  of  tha  indiridttal.phaaa 
and  diaeovarad  tha  aapar  atrwatwra.  Also,  in  tha  Ai^i  and  Al-Co^ 
ayatana,  m  fband  tha  atrwctnra  ralationahlp  batwaan  natal  eoi^oonda 
and  thatr  fantly  prodneta,  and  Idantlfiad  tha  oorraapondlnt  tiwna^tlon 
phata.  fron  At«dLa-ZD  aysian'a  alnw-rpnllin  pbaaa  diacr«B*  v*  notioad 
aona  phaaa  ehanga  atwatwra.  Othar  thaoratiaal  study 
kinatica  of  all^  ordarad  invaraifln  thamodpnaale  atady  of  ircn- 
aaaftMn  phaaa  dUfran,  and  tha  atatiatioal  thaory  of  tha  binary  aolid 
solutiion* 

laotopa  ohantatay 

In  tha  alaetrolytie  aaparation  of  hydrogan  iaotopaa*  wa  hawa 
atndiad  tha  aff aot  of  high  ewmnt  danaity  on  tha  aaparatian  eoaffl- 
^ant.  Qbing  platinna  wira  anoda,  dalata  aodian  hpdroadda  w}aotro;ijta» 
1«>23  niparii/onJ  owwrwat  danaitj,  and  roon  taa|»aratnra»  tha  aaparation 
aoamoinBt  thaa  chtalnad  la  arowd  7,  whlnh  agraaa  with  tha  "proton 
tranafomation*  proaaaa  in  tha  hidrogni  aopar  potantlal  thaory.  This 
raanlt  indloataa  tha  poaaiMlIty  that  a  high  oiwrant  danaity  nay  ba  . 
naad  to  atrongthan  alaotrolytia  proaaaa.,  fgiilpnMt  jiith  Indas  atoado 
oonpowMia  iagrovad  tha  yiabl  rata  of  and  Sa^. 

Tba  tharnri  anmniairai  affaet  of  basvy  wwtar  was  earafttUy  inraati- 
gahad.  Tha  aoliddjJLty  of  potaaalni  Mohroanda  and  oadnian  iodida  hs 
tha  idxtwra  of  onMiiary  and  baaay  wwtar  at  2$^  ahowa  that  tha  affaet 
proteaad  by  tha  aaaond  D  alon  whan  it  la  awbftitatad  into  watar  anlaawla 
ia  oaily  ahowl  09  of  tba  affaat  prodnoad  by  tha  fifw^  A  aton.  4o  far 
aa  tha  thaory  aldah  atadat  that  tha  eaUly^o  aoUon  of  tha  dooAarlon 
ion  ia  aftrongar  tlnn  bydrogwu  loo  ia  oooooraad,  tha  study  of  tha  Lang* 
tao-ar«4a  raaation  ia  baawy  wwtar  at  roow  taaparatwra  has  proapi  It 
trwai  ia  tha  wawtitiaw,  wa  atndiad  tha  taobnignaa  of  naaawlng  tha  raaa* 
tion  rwtaa  tMf  oolar  appaarlng  and  oolor  faddag  In  ooa  adllilitar  aolation. 
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Th«  QM  ot  «  Itotopa  aa  an  index  atom  to  aeek  onderetandlng 

about  tba  ▼alenoe  mad  bond  ebaracterietioa  and  the  theorT'  of  exchange 
reaction  of  metallic  organic  coopounda  waa  probed*  Ve  alao  studied 
the  isotope  exchange  of  antimmy-n^-nesithlene  and  its  chloi^de  in 
ethgrl  alcohol  solution.  The  exchange  aetivit/  measured  was  lU  kcal/ 
grasMsoleeule.  Similar  compounds  including  antiamy-pHaesltylene  and 
4BitiaK»gr  triphmiol  have  alao  been  studied. 

In  the  analysis  of  water  isotopMi  the  form  of  the  Cartesian  diver 
waa  Btudiedj  the  moat  suitable  form  is  the  shuttle  diver  iddch  has  the 
maximum  rsnge  for  the  linear  relaticmshlp  between  the  up>-and-dc^ 
speed  of  the  diver  and  the  temperature  dlffemoe  of  the  "floating 
temparature."  The  range  la  usually  around  Z0,6°.  So  far  as  the  drop 
method  Is  concerned,  the  odxtxire  medo  of  a-ehlomaphthalenes  and  diesel 
oil  distillation  fraction  with  eorreapcnding  boiling  point  ia  suitable 
to  oieasura  haavy  water  of  all  oonemtimtlons  with  an  accuracy  of  O.C&« 
O.OjS(.  In  the  procesa  of  total  analysis  of  very  diluted  heavy  water, 
we  uaed  the  balitnee  method  by  paaaing  carbon  dioxide  through  sodium 
bicarbonate  solution  to  remove  excess  0-l8  and  employed  the  diver 
method  to  tAe  meeanremente.  Among  the  more  than  5C  samples  from  water 
aoureee  all  over  the  country,  this  method  has  been  uaed  to  determine 
the  contents  of  temlo4ieavy  water  sod  hydrogen  perocdde  in  hl^-deneity 
aaaplee. 

Lo^dng  beck  at  the  development  of  our  inorgmie  ohemiatry  in  the 
peat  decade,  we  believe  that  to^'t  anh1  irrsaswit  from  a  blank  past  ia 
mainly  due  to  the  poreeiae  leaderehip  of  the  Party.  Arior  to  the  Idbere* 
tion,  there  wea  haaioany  mo  lacrganio  eouree  offered  in  advmoed 
seboela.  But  now  inorganlo  chemlatry  has  not  only  become  the  number 
cne  baaio  oonree  in  <dumd.atry  depertmmnta  of  general  univmraitlM  mtd 
in  the  olMmdeal  mgiiiaaring  depirtmaiit  of  phemlnil  engineering  ooUagee, 
but  rnmny  epe^aliaed  coureee,  such  as  rare  alsunt  chsadatry,  ooeplaxr 
ion  ohenEtatry,  «id  inorganic  ayntheeia  have  been  eet-up  to  tralD  ape- 
olaliaed  workare.  And  mmj  advanced  coUagee  are  oerrylng  out  inorganic 
Btudise  iapcqrtant  to  the  d^lopmant  of  our  national  eocnoaqr.  large 
inert milo  r«March  projeeta  «re  being  perfohwd  in  the  research  in- 
sti^itee  of  the  Acai^mf  of  Science  mod  the  Mlnlatry  of  Chemical  Industry. 
Our  eqoipmmttt  and  our  strength  are  growing  gradually}  we  should  say 
that  our  aohisvemonte  are  great.  Bowever,  on  the  other  band,  tha 
afioeepliafaasiata  we  have  mate  to  far  are  too  small  to  satiafy  the  dsmnd 
requeeted  ty  the  magnifieent  sodallat  eonatmetion  program  and  tha 
lamp  forward  guided  by  the  light  of  the  general  line.  Iherefore,  more 
work  should  be  caRnrled  out  by  our  inorganlo  workare  f  Um  following  are 
<nir  opdnlone.  Ms  weloome  dtaeusaion. 

1.  To  further  aaeodate  theory  with  practical  wotic  la  the  super- 
higlmay  toward  the  development  of  any  acienoe.  The  speedy  increase  of 
our  national  aoonomy  is  motivating  fore#  which  {Hropela  the  progress 
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of  aoloneo.  lA'  tht  field  of  tnorgenle.  ohemistry,  nany  problems 
Initieted  bj  the  peaoefol  \)S^  of  etomio'  energy,  electronic  techzdqasa> 
jet  teehnlq[iiee«  metal  alloys,  basio  ohMicai  ipdustr^,  rare  elements, 
and  rich  oheidcal  resonrces  are  mating  for.  solutions.  I^erefore,  our 
inxarganie  ohsmiatry  workers  must  bear  in  mixid  the  development  of  China’s 
productive  power  to  struggle  to  oo^plete  iiqportant  scientific  tasks 
idkioh  are  vital  to  our  national  economy.  In  the  meantime,  we  should 
ssffhasise  theoretical  study  which  is  directly  related  to  practical 
situatiODS.  Only  through  the  proper  development  of  theory  can  prac* 
tioal  production  be  given  powerful  guidance. 

2.  The  development  of  Inorganic  chemistry  should  be  a  balanced 
one.  Because  of  urgency  in  aom  production  projects,  progress  iii  the 

was  unbalanced.  Per  instanoe,  eeqphaais  was  given  to  extraction 
of 'rare  elements  instead  of  an  the  basic  (diesdstry  study  of  such  ele¬ 
ments]  no  work  was  dene  on  the  synthesis  of  complex  compounds,  most 
of  the  work  in  the  past  was  eonc«atrated  on  the  study  of  ooeplex  com- 
pounds  in  solution.  In  the  field  of  Inorganio  syntheaia,  et^aeie  was 
on  preparation  instead  of  the  study  of  the  properties,  structure,  end  . 
reaction  theory]  the  physical  ehemietry  analytical  work  should  be 
broader  end  deeper,  this  is  also  true  with  the  study  of  isotopes,  more 
tbearetioal  work  should  be  performed.  In  future  development,  a  balanced 
onrer-all  situation  should  be  esphasieed. 

3.  In  Incrgmoio  research*  eloee  ooordlnatioh  among  various  tarsnohes 
mod  complioc  ehsedetry  and  physloal  ohsedstry  analysis  should  ksep  oloss 
oontaet  with  sefMoretion,  soctrsotion  and  synthwiio  of  rare  el«wnta»  In- 
orgmsle  syntheeie  should  cloeely  maintain  ecntact  with  rare  elemsnts' 

mid  rich  ehemieal  resource  utilisetlan  should  be  malnteined.  Espeoielly 
i^eiartmit  is  that  tha  etmdy  of  Incrg mde  ehemietry  requires  the  modem 
etpiiliment  and  methods  from  physioel  rhamlstiy  ecd  pfeysios.  Ve  should 
widely  eetebUA  high  temperature,  low  tespereture,  high  pressure,  high 
vecunm*  thermal  speotrum^  thssmal  balsnoe,  polarogri^phy.  aleotronio 
matematie  eontrol,  peramagnetio  reeonmaoe,  nuolear  megnetio  resonmioe, 
ernlsmicn  spectros,  ultrevlelet  and  visible  absorption  spsotrum,  infirs- 
red  •peotrum,  joint  disperslQn  spectrum.  X-ray,  electron  diffraotian, 
neutron  diffraction,  electron  mierMcope,  mass  spectrograph,  isotope 
marking  teehniqms,  high  sMrgy  radiatlaD,  and  modem  mett^de  and  e^p- 
mant,  eto.  Tha  satpenslon  of  reeeeroh  tools  and  oondltlons  will  ensbls 
us  to  effsotlveily  produce  new  eynthetiee  tod  eerefvdly  sod  oloeeiy 
etugf  the  properties,  etruoture  and  reeqticn  ebareoterletioe  of  In- 
orgmdo  mattertf  theme  etudlee  will  be  enonmih  to  Improve  our  uiider- 
stendieg  about  the  theory  and  enough  to  promote  better  foundation  fbr 
bettar  utUltation. 


U*  Since  our  country  is  a  great  country  with  rich  resources ^ 
mineral  deposits  are  scattered  everywhere;  therefore,  great  industrial 
develoment  will  be  established  at  many  areas  in  the  future;  in  order 
to  satisfy  this  future  trend,  many  inorganic  research  centers  with 
flr8t*4rate  experimental  equipment  should  be  set-up  at  many  places. 

Every  center  will  have  its  outstanding  special  topic  for  study.  Each 
one  should  try  to  reach  advanced  standing  in  the  international  circle, 
and  its  ability  should  enable  it  to  solve'  significant  problems  en- 
co\]ntered  in  the  development  of  our  national  economy.  Several  research 
centers  will  be  grouped  together  to  form  the  nucleus  of  a  reseaarch 
network,  their  work  and  planning  will  be  greatly  coordinated.  Of 
course,  the  development  of  Inorganic  chemistry  should  be  under  the  over¬ 
all  planning  for  all  branches  of  chemistry. 

To  serve  the  socialist  construction  of  our  motherland  enthusiasti¬ 
cally  is  the  moat  dignified  task  as  well  as  -the  greatest  luck  of  we 
scientific  wozicera .  Inorganic  ehomiats  should  stand  together  with 
scientific  workers  of  other  branches  of  chemistry  and  other  sciences 
aiul  be  under  the  great  leadership  of  the  Chinese  Communist  Party  to 
develop  the  highest  degree  of  positive  attitude  and  mobility  and  to 
bravely  march  forward. 
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II.  G!ilKA(8  PBbGRESS  IN  ORQANIC  GBEKISIRT  IN  RECENT  JECUm 

-  . 

Pages  6-6  Chang  Cbun-1  • 

Inatituta  of  Chanlatry, 
Chinese  AeadeeQf  of 
Solenoes 

The  progress  of  organic  ehealstry  In  the  decade  since  the  libera¬ 
tion,  as  iil'Ui  other  bmches  of  soieoce^  has  been  xmiarecedented  be¬ 
cause  of  tkiB  unerring  leadership  of  the  Fartj.  Before  the  Iilba*etloO| 
the  foundation  of  China's  organic  eheadstxy  and  other  Industries  vaa 
▼ezy  poor.  All  research  work  in  orgsnle  cheedstry  was  perforaed  in 
connection  vlth  the  needs  of  nedical  fields  (such  as  Chinese  drugs, 
alkaloids,  and  homones)  and  light  industries  (such  as  dyestuffs 
ohod-stry,  and  fiber  ehMstry)!  oost  of  the  sork  vas  toward  the 
direction  of  the  synthesis  of  oomplioated  natural  ocepounds  and  their 
deorlTatlTes.  Therefore,  the  eocoeqplishflients  In  spatial  chsKistry  in 
the  field  of  theoretical  organic  cbsidstry  were  the  eost  noted. .  Be¬ 
cause  of  the  attentiAi  and  support  gim  to  this  branch  of  science  by 
the  Party,  the  research  aavd  tndustrtad  {irogress  of  China's,  organic 
chMlstry  has  not  on^y  been  leiqdng  forward  but  also  haa  had  .quall- 
tatlwa  chsngsa.  Most  of  idl  is  the  change  that  occurred  in  the  thinking 
of  oar  research  woricere.  Their  proieets  which  hare  been  closely  oon- 
nseted  with  the  tasks  of  our  natlanal  oonstruotioo  hers  eads  a  great 
ecntrlbution. 

During  the  period  of  the  pest  two  deoadee,  the  derelopoent  of 
oxianic  oheeiatry  has  been  osinly  in  the  foUcwing  four  areas  i  basic 
orgtoio  <diSBdstry,  tbs  ohswistxy  of  hi^-woleouls  coopound,  the  chewls- 
try  of  oowpllosted  natural  ooopotaids  (such  as  alkaloids,  ritanins, 
htxnKsie,  siid  antibiotics)  and  ths  ohsiiistry  of  sleaentary  organic  oca- 
pounds.  Since  the  Liberation,  all  four  fields  hare  been  probed. 

A*  Reaearch  on  Heary  Organic  Syntheeis 

Neither  research  work  nor  iiMiuatriee  of  heavy  organic  aynthesia 
were  Mtablished  prior  to  the  liberation  in  China,  But  after  the  Ubere- 
tion,  doe  to  prectioel  prodootlcn  dewand  by  such  industries  as  synthetic 
rubber,  fiber,  and  plastic,  any  argent  tasks  which  were  awaiting  ia- 
aadiate  action  ware  presented  to  our  organic  eheaistzy  workers.  Be¬ 
cause  of  the  attention  given  by  the  Party  nd  the  assistance  rendered 
by  the  Soviet  Union  and  aany  other  brotherly  ooun tries,  wosic  on  heavy 
orgaoie  aynthesia  was  8o<m  quickly  developed  in  aany  reaearch  institutes 
and  hi^er  educational  facilities.  Their  growth  has  been  treaendoua. 
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The  ina;^r.r  problem  ir  hea^y  ‘.•rKanic  s^.r-.tbesis  is  to  obtain  the 
aynthet;  method  of  principal  raw  raterial;:  ar.c  auxiliary  r.cterirh'.s 


r.eecec  I'.i  ir.c  nrei'iOit*,- 


hi, 


Pi:Oer;i.f  :rnd3  (such  .nmlfc 
substance,  solvent,  plasticize  ,  etc.),  .'v.e  major  pcir  t  is  to  ute 
cheap  and  easil;/  obtainable  raw  mjiterials  (such  as  ethine,  rtt’iral 
gas,  industrial  gases,  oetroleu?!,  by-prcKiuc ts  o*"  coal  finlsring  proc¬ 
ess,  by-producta  of  agriculture,  air  and  vnler)  to  make  inp;rtai:t 

CCKCOUIiiS. 


1.  lieavy  Organic  lyr.t.-.ftic  .'cm.pounlR  IVcin  FiJtine 

The  study  of  heavy  organic  sj-r-ttietic  ccnspour-da  from  ethlne 
didn’t  stait  u.til  after  the  Liberation;  a  series  of  projects  have 
been  perfonsed  in  the  past  decade,  the  most  iaportant  are: 

(1)  The  pr*-?arati  ir.  act  tal  k  and  acetone  by  adding 
water  to  ethine,  and  thu  preparation  of  acetic  acid  and  acetic  anhy¬ 
dride  by  oxidizing  acetaldehyde. 

’2)  The  pr-yoaration  of  ethyl  chloride  \jvd  vinyl  chloride  as 
a  sijsple  p'*asti  0  substance  by  adui-ng  chlorine  and  hydrogen  chloride 
to  ethine. 


(3)  The  preparation  of  vinyl  acetate  as  a  siieple  substance 
of  polyvinyl  plastic  by  addLng  acetic  acid  to  atnine. 

(i*)  To  add  fornal-j-ayde  t.-  ethine  .’“or  the  preparation  "(f 
soro  "'r  mica!  c .w n d ••  ouch  as  simple  subutarcc  if  artificial  clanr*^ 
and  thetlc  plusticM. 


(5)  The  syr'.thv'ti^  'f  ■>’ ..*-r  products  o’’  etnine,  sue::  as 
ethyl  ere,  methyl  ejuunide,  ai'.ci  prop/lr.ce. 


(';>)  Iti.enol  is  the  product  of  bi-wolr/Ccc rizatlon  of  acetylene. 


a  fijrtr.er  syritJiesis  rlvi  r  a  si-mple  subutan:*- 
3or;--  c'  the  above  r.eptior.cl  projects  arc  sti 
but  MO  «  I**  thsp,  h  ivc  boen  rut  Into  r  ro*':  icti 

ire  'jhowr,  br'lcv: 


cf  cnlcr'ipr-'’?- rubbrr. 

11  in  the  iabcrAt^ry  stage, 
oc  a.l’u»ady.  The  major  re- 


pp-,  rp-t 

•  ^  V./' '  J.  ^  .  w  1.  ■ 


o- 


V'T  KCl  ’1. 

♦  hrerr-e  CHo«:H tl - CK^Cl-h 

•  r'e 


HCl, 


-^{Ci 


GHp-CClj 
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The  I’t-llijati-on  i^'roducts  fror.  Coal  Treatment 


phenol , 


The  apolinatt 07;  of  the  aro'iar.ic  coiT'poiini'is,  such  as  ber.zpnc, 
a:v.i  naphthalfc’ e  J’rcm  c  -a]  tar  Tractional  disti  llanf.on  process 


prior  to  the  Liberation  was  limited  to  tie  small -quantity  use  by  phar 
macal,  dyestuff,  imd  plastic  ^Sakelite)  industries,  but  these  com¬ 
pounds  have  become  raw  materials  for  some  heavy  organic  synthetic 
processes  since  that  tltne. 


The  st^idy  of  h-a'/y  orrariic  synthesis  fro;r.  beruerie  and  ohenol 
In  the  oast,  the  synthesis  of  pherc;  from  bensene  was  made  by  means 
of  benzene  solphonic  acid  or  chlorobenzei.e,  and  to  obtain  ac  etone 
from  prncylene,  the  latter  had  to  be  hydrated  first  to  beoor^  propyl 
alcohol  and  then  have  hy!~ogen  removed  by  means  of  catalysis  process 
to  get  acetone.  Hecevtly  we  have  succeeded  ii7  using  oxidation  of 
isopropyl  benzene  to  obtain  phenol  and  acetenf.. 


CHi  CHj  CH3  CH3 

CH  C-C-0— K  OH 


Pi.irtnorm.ore,  we  have  also  studied  the  synthesis  of  nylon-6  sim¬ 
ple  s'L stance  from  benzene  or  phenol. 

Pr  ’cluctian  has  been  started  on  phthalic  anjiydride  by  the  method 
of  catalytic  oxidation  of  naphthalene.  Phthalic  anhydride  is  the  inj- 
portant  raw  material  for  plastic,  paint,  pigment,  and  dyestuff  in¬ 
dustries. 


V\/ 


0 

0 

0 


We  aloo  studied  the  process  directly  using  coarse  naphthalene  as 
the  raw  material,  which  not  only  maintained  the  activity  of  the  cata¬ 
lyst,  but  also  increased  the  rate  of  yield  of  phthalic  anhydride.  In 
addition,  the  ethereal  salts  of  phthalic  acid  were  also  st'idied. 


<* 


AntJiraqulfione ,  which  ts  an  irr^iortant  intermediate  for  dye  produr- 
irm,  has  been  p.’o<l’;/.ed  hy  boiling-layer  catalytic  oxidation  of  sm- 
nrace^e.  The  nrcc'^?,3  I'cr  tl:e  preparation  of  plastic  by  removing 
hydrjfZ?;:  fVoTi  acenachthenc  has  also  been  studied. 

3.  The  ‘’tllizatior.  tf  Agrlcult'jrel  By-Products, 

f  "'icr  to  the  Liberation,  the  application  of  furfural  in  our 
c  ountry  van  linrlted  to  -dnor  usages,  little  was  don-  about  the  re- 
Scai-r’.i  r.ri  tlie  e.rt**ac tl '^ethcx.ls  of  furfural,  sn*;  there  wis  no  appilca- 
tiori  ot  it  In  the  field  of  nesvy-  organic  chemistry. 

Since  t,he  Liberation,  especially  durlr,g  the  period  of  the 
great  forward  leap,  the  if.eth.ocs  of  extraction,  preparation,  and 
anpllcation  '■f  furfural  as  a  raw  .-naterial  for  the  manufacture  of  nylon 
have  been  studied  everywhere. 

The  heavy  orcaric  syi, thesis  with,  furfural  is  mairly  for  the 
preparation  of  butane  dloarbo>ylic.  acid  and  di-sminec  as  the  raw  ma¬ 
terials  for  the  production  of  ny'lon-'S6.  The  following  two  ynethods 
'nr.vo  to. ■in  tried; 


U)  Ihe  preparation  of  furan  and  its  derivatives  by  removing 
rarb  Ttyl  from  furf'ural.  Furan  and  its  derivativr;o  are  the  raw  mate- 
fi£i3  icr  rylor'.-66: 


ZnO-Cr  ^0  j-.Mr.O2 


(1)  Ni  -  Co  -  Al,  normal  pressure 

(2)  Ni  -  Co  -  Al,  high  pressure 

- ^ 

(3)  Ni-di»tomaceous  earWi,  high  pressure 
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(1)  ZnClp-HCl 


(2) 


CHgCR^CHgCHg 


NaCN 


Cl 


Cl 


CH«CF9CH./.Hn 

I  I 

CN  CH 


(1)  Co-catalyst,  high  pressure 
(?)  Ni-Al.  low  pressure 

- ?1H2(CK2)6NH2 

(3)  Ni-Al,  normal  pressure 


(2)  The  preparation  of  ?uccinic  anhydride  from  the  oxidation 
and  reduction  products  of  farfiaralt 


u 


lot 


CHO 


fo] 


HO' 


,A,A^  / 

h'O 


CHCOOH  on  CHjCO-OH 

fol  ii  [ 

”♦  CHCOOH  CH2COOH 

(both  direction) 


The  resource  of  caiitor  oil  in  China  is  very  rich;  it  haci  been 
used  before  the  Liberation  to  prepare  octyl  alcohol  and  luc-thyl  hexyl 
ketone  by  the  proceca  of  aaponrficatioii  cracking  and  to  prepare  heptal- 
dehyde,  beptyl  alcohol  and  other  products  thi-ou^h  hot  cracking  process; 
however,  no  application  was  adopted  froin  1-hese  cracking  products. 

Since  the  Liberation,  the  use  of  castor  oil  as  a  raw  materiel  for 
nylon  has  attracted  attention  everywtierej  especially  during  the  period 
of  the  great  forward  leap,  many  research  and  production  units  have 
studied  the  preparation  of  nylon-9  and  nylon-ll. 

Satisfactory,'’  results  have  also  been  achieved  on  the  preparation 
of  acetic  acid  and  its  derivatives  from  distillation  or  fermentation 
of  agricult-iral  by-products,  the  preoaratioc  of  oxalic  acid  from  saw¬ 
dust,  and  the  preparation  of  acetone  by  fermentation  of  farm  products. 

u.  Ihe  Uoilization  of  PctroleuiE  and  Shale  Oil. 

Heavy  organic  chemistry  of  petrolcuri  and  shale  oil  didn't 
start  vc:til  recent  years;  the  main  projects  include  dehydrog-?nization 
of  low  alkanes,  the  extraction  and  oxidation  of  paraffin  wax  to  form 
high-grade  fatty  acid  and  alcohol,  and  tne  application  of  petroleum 
olefines. 

(3)  De-hj*dragenl2ation  of  low  grade  alkenes. 

Ethylene -butane  and  butane-butene  gas  mixtijres  are  ob¬ 
tained  by  cracking  ethane  on  nickel  catalyst,  dehycLrogeniaation  on 
chromium  oxide-aluiidnum  oxide-potassium  oxide  catelysts  3?lelds 
butadiene. 

(2)  The  application  a/.d  extraction  of  paraffin  wax. 

After  the  Liberation,  a  kind  of  td-gh -wax-content  natural 
aspbaltum  from  which  ozokerite  can  be  extracted  was  found  in  our  coun¬ 
try,  the  ozokerite  can  be  made  into  various  kinds  of  products  such  as 
vaseline  after  purification.  Medium  scale  experiments  have  been  per¬ 
formed  to  prepare  acetic  acid  by  paraffin  wax  oxidation. 


(3)  The  utilisation  of  petMleum  olefines , 

Aleohole  can  be  madb  by*  l^r^olyeie  of  low-bp^ing  dietllla^ 
tion  fraction  of  petroleum,  the  polymerisation  reaction  starting  from 
ethylene  propylmae  hare  also  been  studied.  Olefins  (RCHOH2)  from  shaje 
oil  can  be  used  to  prepare  detergent  (R-OKMe-OSOyia). 

5*  The  Utilisation  of  Natural  Oas. 

China  has  rery  rich  natural  gas  resources.  Recently  survey 
work  was  carried  out  by  a  group  of  scientists.  Most  of  the  activities 
on  the  utilisation  of  natural  gas  as  raw  material  for  organic  synthesis 
have  been  concentrated  in  recent  years  on  the  following  projects! 

(a)  the  oxidation  of  marsh  gas  to  form  formaldehyde;  (b)  chloxdnation 
of  marsh  gas  to  form  methyl  chloride;  (c)  formation  of  organic  compounds 
containing  fluorine  from  synthesis  of  marsh  gas;  and  (d)  the  preparation 
of  ethlne  by  hot  cracking  marsh  gas. 

6.  Application  of  Water  Oas  and  Carbon  Dioxide 

Prior  to  the  liberation,  no  work  was  done  on  the  organic 
synthesis  using  water  gas.  After  the  liberation,  because  of  the  syn¬ 
thesis  of  petroleum  work,  study  was  carried  out  on  that  subject 

in  the  period  from  1950  to  1952,  and  som  experiences  were  collected  on 
the  synthesis  of  water  gas.  Later  on,  by  the  use  of  catalysts  from 
steel  smelting,  the  yield  rate  was  greatly  inproved  and  the  results  are 
much  higher  than  the  results  from  similar  type  research  published  by 
other  literature. 

The  synthesis  of  carbonyl  chloride  from  carbon  monoxide  snd  air 
has  been  under  large-scale  experimentation.  As  for  the  synthesis  of 
heavy  organic  compounds  Aram  carbon  dioxide,  only  ure|ti  was  studied  in 
this  country.  The  use  of  catalysts  in  heavy  organic  synthesis  has 
greatly  ijgnraved  the  reaction  rates;  in  those  reactions  such  as  oxida¬ 
tion,  de-hydrogenation,  hydrogenati<ai,  addative  reactims,  hydrolysis, 
and  alkyd  ooeqpounds,  ws  not  only  use  catalysts,  but  also  probe  the 
theoriee  b^dnd  them. 

B,  The  Study  oT  Natural  Organic  Compounds  and  Pharmaceutical  Chemistry 

China  has  vast  land  and  xloh  resources.  Natural  organio  ocopounds, 
therefore,  are  plentiful.  Prior  to  the  Liberaticn,  people  were  working 
aimlessly,  disorderly,  and  unrealietically.  Stnoe  the  Liberation, 
people  have  clearly  learned  that  the  aim  of  research  is  for  produeti<m, 
nd  theory  should  be  tied  In  with  practicality.  Based  on  these  prin¬ 
ciples,  the  research  progress  of  phanuteeutioal  chemistry  and  natural 
organic  eonpounds  in  a  short  period  of  tliae  has  solved  many  practical 
problems. 
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Th«  poK^lCMi  oonfrccted  In  the  produotlgn  of;  antibiotics,  such  as 
panieilUn,  aiars<»iyoln,  ohlorongrcetln,  and  straptonycin  ware  solved 
shortly  after  the  liberation,  ^  actual  production  got  undanray.  Pre¬ 
paratory  aork  has  also  been  started  on  ne«  antibiotic  products.  In  . 
addition,  in  order  to  serve  the  pasturage  industry,  vork  on  the  develop- 
■ent  of  veterinary  antibiotics-  has  been  conducted,  on  a  widespread  basis. 

In  the  preparation  of  homones,  we  have  prepared  in  a  very  short 
period  wore  than  ten  kinds  of  iaixurtant  horeones  which  are  vital  to 
the  health  of  nankind,  such  as  yellow  ketones,  etc.,  and  others  have 
already  been  put  into  production.  .  The  preparation  of  Ko-Tl-eung  is  now 
under  large  aeals  experiaentation. 

Tha  tiproveMnt  over  the  direction  of  developnent  and  netbods  of 
production  of  vegetable  alkaloid  and  other  vegetable  products  started 
gradually  aftar  the  Uberatign.  For  instance,  the  study  of  phsrmacetiti- 
osl  pints  or  vegetsbles  used  to  be  stsrted  wl^ever  orystal  font 
oould  be  aactract^,  no  attention  was  given  to  the  effects  of  such  a 
study]  but  now  ewphasis  has  been  given  to  the  possible  eeparation.  of 
the  effective  constituents  of  such  iteas,  and  further  study  will  depend 
upon  this  analysis.  Furthamorw,  oheaista  in  the  pest  didn't  want  to 
be  bothered  by  the  types  and  origins  of  various  plants  which  they  were 
using,  therefore,  frequsntly  it  was  not  posslbls  to  repeat  and  prove 
an  axparlaant  because  of  use  of  wrong  plants]  this  disorepaney  has 
now  eliadliiated  by  tha  cooparation  aaong  eheidsts  and  botanists 
who  handle  Idantifloatlon  work. 

Many  aodem  asthods  including  i'ln  exchange,  color  analysis,  infra 
red  ray  epeotroastry,  ultraviolet  ray  spaotrooetry,  etc.,  have  been 
adapted  to  study  the  separatiao  and  struoture  of  t^  eonstituants  of 
natural  resources.  The  prdbleas  studied  are  aueh  acre  advanced,  and 
the  quality. of  the  results. has  been  au^  iaproved.  So  far  aany ..dif¬ 
ferent  types  of  vegetable  alkaloids  such  as  Tian-ohieb,  Ma-buang,  and 
Fsng-ohi  have  bean  started  with  industrial  production. 

SoM  woiic  has  been  aysteaatically  done  on  the  study  of  the  oheadstry 
of  ttirpantlne  produota.  Many  types  of  perfuaws  and  bensine  have  had  an 
affsot  on  our  produotive  oonstruotion. 

Tfodar  tha  dirsotion  and  organisation  of  the  Party,  those  iriM>  practice 
aedieine,  who-  are  engaged  in  aedioal  theory  research,,-  and  chenista  jointly 
atudlsd  sntlbilhsrxisl  drags  and  priq>ared  acre  ..than  XyOOO  dxrags  in  -a 
tbaet  period  of  three  years.  In  recant  years,  their  foroe  bas.bean 
largely  shifted  to  the  study  ef  diseases  such  as 'high  blood  p(fe88ure 
and  oaneer,  idiere  sffaotlve  dwgs  are  laoklbg.  : 
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C.  Elwwpt  Orgttlc  Ch«wd.gtry  Raeearch 

Bleoent  orgmio  ebealstry  is  sn  sdvanosd  sclmee  in  the  field  of 
orgsnlo  ohaalst^.  'The  research  situation  in  countries  all  over  the 
world  is  rather  iapressive,  and  wany  accoaplishments  have  been  obtained* 
Howevar>  this  braach  of  soience  was  again  a  blank  in  China  prior  to 
the  libwation.  Since  then^  research  work  has  been  concentrated  on 
solving  sons  practical  and  theoretical  problene. 

In  the  field  of  wetal  organic  conpounds,  several  hundreds  of 
organic  coqpounds  of  antioony  have  bMQ  prepared  during  the  past  ten 
years  for  the  ptirpose  of  finding  sone  effective  dznigs  to  conbat 
bilharsial  disease*  Since  the  Idberation>  agricultural  insecticides 
have  been  rapidly  developed  and  many  effective  phosphorous  insecticides 
are  now  being  prepared.  In  the  meantime,  sone  work  has  also  been  done 
on  the  structure  of  phosphorous  organic  ooopounds  and  their  toode  prop¬ 
erties*  We  also  studied  mercury  organic  oonpoimds  idiich  can  be  used  as 
insecticides,  magnesium  organic  testing  aiaterials,  and  organic  ooaqpcunds 
of  tin* 

In  order  to  produce  insulation  materials  which  can  stand  a  high 
tmaperature,  orgatdo  chemists  have  studied  in  the  past  few  years  silicon 
organic  conpounds  and  silicon  para  ocaqpoonds* 

Fluorine  organic  compounds  research  has  been  cararied  out  in  other 
ooxmtriee  for  a  long  time,  but  it  is  a  weak  link  in  China.  Shortly 
after  the  liberation,  sone  scattered  work  was  done  on  this  subject, 
but  during  the  past  couple  of  years,  especially  since  the  year  of 
the  great  forwaid  leap,  the  development  of  fluorine  organic  compounds 
and  fluorine  para-oonpounds  has  been  rapid. 

The  significant  accoqplishments  of  our  organic  chemistry  stem  from 
the  leadership  of  the  Party,  the  unselfish  assistance  given  by  the 
Soviet  Ihilon  and  other  brotherly  countries,  and  the  vigor  of  our  organic 
chemists.  During  the  past  decade,  our  great  and  eminent  party  has  not 
only  led  the  political  and  econoadc  activities  in  China,  but  has  also 
correctly  led  scientific  work.  In  the  early  stage  after  the  Liberation, 
seieotlfic  workers  were  directed  to  tie  in  soience  with  production  and 
practicality  so  that  research  can  serve  production  In  a  more  efficient 
wiQT*  Following  the  initial  stage  of  development,  coordination  and 
planning  emerge  as  the  most  important  tasks*  In  19^6,  the  first  planning 
and  regulations  for  science  in  Chlna<s  history  were  dramn  up,  proper 
coordination  among  related  research  units  was  orgodsed,  and  appropriate 
cooperation  and  division  of  work  were  established  among  the  icadeny  of 
Sciences,  higher  educational  facilities,  production  units,  and  local 
organisations*  In  the  meantims,  research  work  has  been  systematically 
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curled  out  eoooz^tlng  to  plcn.  After  the  reetlfloetlcm  paqpel^n, 
aclentlfle  vorkers  orlticlsed  and  overoaae  IhdlvlduallsBy  gave  up 
uhat  uaed  to  be  the  unreaUetie  oollega<^t7le'reaeBrch,  pealtlveOy 
devoted  the«aelve8  to  aociallat  oonatruetlcni  activity,  .a^  happi^ 
shouldered  thdee  taska  that  are  anre  olosely  cocmeoted  with  produc¬ 
tion.  All  these  facts  contribute  to  the  unpreoedented  progress  and 
qualitative  Inprovenofit  In  the  field  of  orgaoie  synthesis,  . 


III.  CHINA >S  PROGRESS  IN  PHYSICAL  CHEMISTRT  IN  RECENT  DECADE 

Pages  9-12,  26  Ta'ang  lu-ch’i, 

Han  Te^kang,  and 
Chao  Kuo-hsl, 

Chemistry  Department, 
Peiping  University 

IntrodTictlon 

Prior  to  the  Liberation,  scientific  research  in  old  China 
received  no  one's  attention)  furthermore,  since  China's  agricultural 
and  industrial  production  levels  vere  very  poor,  the  development  of 
scientific  research  was  inqpractlcal.  This  is  also  trviB  for  jdiysicel 
chemistry  idilch  is  a  branch  of  chemistry.  At  that  time,  only  a  few 
physical  chemists  did  some  scattered  and  unsystematical  research  work, 
almost  all  of  which  was  done  in  foreign  countries.  Since  equipment 
was  scarce  in  China,  the  establishment  of  any  research  center  was  out 
of  the  question.  Teaching  of  physical  chemistry  in  colleges  and 
universities  was  comparatively  out  of  date,  therefore,  very  few  physical 
chemists  were  trained  through  these  organizations. 

Since  the  Liberation,  scientific  research  work  has  been  given  the 
most  serious  consideration  by  the  Party.  Ihider  the  correct  leadership 
of  the  Party's  scientific  development  policy,  scientific  research  wozic 
is  booming  in  this  country.  The  hi^  speed  developmoat  of  the  prodtic- 
tion  level  of  agriculture,  industry  and  other  branches  in  our  socialist 
construction  program  has  been  challenging  the  domain  of  physical  chemis¬ 
try  with  many  urgent  problems  pending  inasdiate  solutions.  Of  course, 
these  demands  have  promotdd  and  accelerated  the  research  work  of  physi¬ 
cal  chemistry.  During  the  past  decade,  the  noted  aocomplishmsnts  in 
the  field  of  physical  chemistry  include  high  molecule  chemistry,  chemical 
kinetics,  structure  of  natter,  electrochemistry,  colloid  chemistry  and 
the  theory  of  solution;  definite  progress  has  been  made  in  these  vital 
fields.  Furthermore,  all  work  is  arranged  systematically  and  is  ob¬ 
jective.  It  generally  begins  with  tackling  a  practical  problem  and 
gradually  moves  to  a  theoretical  study.  Quantitatively,  the  wozic  has 
exceeded  the  sum  of  idiat  had  been  done  before  the  liberation)  and  the 
quality  of  present  work  is  beyond  any  conparison  with  the  past.  Further¬ 
more,  modem  methods  and  equipment  izsed  in  present  research  have  guaz*- 
anteed  better  results.  Up  to  now,  better  p^lcal  chemistry  labora¬ 
tories  have  been  established  in  various  research  facilities  and  higher 
educational  organisations  all  over  the  country,  and  many  research 
centers  esthbllshed  at  various  iiqpcrtant  areas  of  the  country  have 
shown  satisfactory  results.  A  large  nuBber  of  devoted  workers  are  being 
trained  in  various  higher  educational  facilities  and  scientific  research 


oz^anlMtloia  tnd  thaj  are  the  decisive  factor  In  the  future  eontlnuoue 
developowit  of  our  phjrsloal  oheiBistr7.  In  order  to  achieve  this  goal, 
the  colleges  and  unlvereltlos  in  China  are  now  trying  hard  to  lo^ove 
the  teaching  of  phjelcal  cheadstry. 

Of  oouree,  looking  at  the  needs  of  the  Party  and  the  people  and 
the  requirenenta  of  Industry,  agriculture  and  other  branches  needed  to 
carry  out  their  development,  the  present  acc(»q>ll3haBnts  in  our  field 
fall  far  ehort,  and  some  defects  In  the  developetent  of  a  better  connec¬ 
tion  between  the<»retleal  study  and  practical  appllcaticm  and  in  the 
effective  training  of  a  large  nuahar  of  red  and  expert  scientists 
should  be  eliminated. 

The  following  report  covers  the  aocomplishoents  in  the  various 
fields  of  physical  chMistry  during  the  past  decade;  since  the  domain 
of  physical  cheodatry.  is  so  broad,  work  outside  of  the  following  topics 
but  but  related  to  physical  chemistry  will  be  Introduced  under  related 
headings. 

Structure  of  Hatter 

There  are  two  divisions  of  this  subieot*  One  Is  the  theory  of 
eheadoal  bend  and  the  ot)^  is  the  developasnt  of  structure  chemistiy. 

The  theory  of  chemical  bend  studies  the  property  and  behavior  of 
the  binding  force  of  atoms;  at  the  present  time,  we  are  using  the  theory 
of  the  movement  and  distributian  of  electrona  to  srplaln  the  binding 
inside  molecules  as  well  as  the  stoeclo  binding  between  moleculee,  this 
is  also  eonnsoted  with  the  propsrtiss  of  moleedlss.  Ths  study  of  ohsad- 
osl  bond  theory  in  Chins  started  during  the  early  stags  of  ths  libera¬ 
tion,  work  was  wre  on  ths  thsory  of  irregular  orbit  and  ths  theory  of 
intaanud  moleoulsr.  spin.  Later  on,  following  the  growth  of  our  re-^ 
search  forces,  the  theory  of  moleoulsr  orbit,  the  theory  of  multiple 
electron  bond  function,  and  inter-moleculer  sillying  force  study  wars 
added. 

The  following  ere  the  aohievemente  in'  the  study  of  molecular 
structure  and  chaadcal  boisi  function.  We  have  suggested  the  method 
to  work  out  the  best  bead  function  and  the  matrix  method  of  bond  fimc- 
tlott  so  theft  the  develbpamit  of  Irregular  orbit  theory  on.  the  subjoote 
qC  the  disouseioa  of  b<^  strength,  bond  angle,  and  b<md  property  and 
of  the  derivation  of  bCod  j^otion  osn  bo  further  preyed.  The  esloulsr 
tion  method  for  mc^ti-eleotron  bond  f «icti<m  buggested  by  us  is  im¬ 
portant  lA  the  future  development  of  awleoule  structure  theory.  Cylin¬ 
drical  free  electron  model  has  satlsf abtbrily  eatpladnad  the  absorption 
spectrum  of  starch-iodides;  the  use  of  awleoulsr  orbit  method  to  treat 
AB2  type  Inerganio  moleoulM  such  as  IIO2  and  SO2  explains  the  chemiosl 


20 


b<md  problen  of  these  molecules,  ki  for  the  study  of  property  and 
awlacular  structure,  our  work  has  been  nore  or  less  concentrated  on 
the  problem  of  internal  molecular  spin.  We  have  achieved  important 
results  ax  the  potential  function  of  internal  spin  and  the  conputa- 
tion  of  the  terminal  distance  and  average  radius  of  high  molecules. 

We  have  also  carriod  out  meaningful  analysis  and  coiqmtation  for  the 
optical  activity  of  cyclo-pentanone,  bond  energy  of  alkanes,  and  ionisa¬ 
tion  constants  of  oxy-acids.  On  the  subject  of  tho  inter-molecular 
applying  force,  we  use  our  own  l/r^n  double-center  spherical-coordinate 
equation  to  carry  out  over-all  quantum  mechanic  treatment  of  Van  der 
Waal 'a  force.  We  also  carried  out  a  new  con^tation  for  the  binding 
energy  of  hydrogen  bond.  In  the  study  of  atomic  structure  and  property, 
we  have  probed  the  problems  concerning  the  negative  electrical  potential 
of  the  atom,  its  magnetic  susceptibility,  and  the  energy  levels  of 
eleetrcms  inaido  an  atom. 

In  structure  cheniatry,  we  organise  end  collect  all  data  con¬ 
cerning  the  structures  of  compounds  on  ths  ons  hondj  on  ths  other,  we 
draw  from  these  data  oonclusicms  on  the  possible  forms  and  features  of 
combinations  by  various  elements  in  various  chemloal  compounds,  the 
relationship  between  chemical  formatim  and  the  tyi>e8  of  bonds  and 
structure,  and  ths  connection  betwean  bond  and  structure  types  and 
various  properties.  Sines  it  takes  considerable  time  to  satablish  ex¬ 
perimental  conditions  in  the  study  of  etructux^  chemistry,  our  actual 
work  started  gradually  in  195U}  btxt  by  1957,  our  achievements  in  ths 
study  of  crystal  structure  of  alloy,  inorganio  and  organic  coi^xmde 
have  been  nunsrous. 

In  the  study  of  alloy  crystal  and  its  phase  change  rule,  one 
example  is  that  in  ternary  systems,  such  as  the  Al<^u<4Ii  system,  we 
have  found  s  series  of  interesting  superstructures  for  ‘T'  phase  and 
further  studied  the  factors  governing  the  change  of  structure.  We 
have  studied  In  detail  the  ordered-disordered  inversion  of  (Au,  Ag)Zn 
alloy.  In  Inorganio  ooepounds,  the  structure  of  Sb^S^  and  Pi^S^  sulfides 
of  the  nitrogen  family  were  studied.  In  addition,  ve^studled  we 
properties  of  ths  double  rsactim  surrounded  sulfurous  acid,  sodium 
bisulfite  additive  products  of  scrolein,  and  ths  crystal  structxire  of 
2-sodium  3-bisslsnite.  From  ths  study  of  ths  sto^ture  of  anhydrous 
sodium  sulfite,  we  revealed  ths  disordered  distribution  of  atoms  and 
ths  process  to  realise  such  disordering.  Daring  the  past,  the  structure 
of  Ca2Al2Si303^o(OH)2  never  quite  understood}  not  until  recently  did 
we  obtain  a  new  silicon-oxygen  structure.  The  crystal  structure  of 
Nl(CH3CHNR2COO)2*l4li20  is  a  hydrogen-bond  system  mads  of  hydrated  water 
and  a  two-erster  molecule.  The  orystal  structure  of  the  intermediate 
product  of  bensonitrila  froai  Stephen  reaction  has  been  determined. 
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In  th0  studgr  of  the  spectrum^  except  for  the  eatiefaetory  reeulta 
obtained  idien  the  abeorptl<m  apectrum  in  the  ultra-violet  region  waa 
Been  ^Btarch-iodine  eonpound,  the  oodc>ined  scattering  spectrum  of 
benioic  acid  solution  was  etudled.  We  also  investigated  the  electrical 
moment  of  o<n^>le  of  hydroxy  silane  and  para  methyl  methacrylate |  the 
results  indicate  that  the  measurement  of  electrical  moment  of  couple 
la  helpful  to  the.  study  of  internal  spin  of  molecules  and  of  the  short 
radge  structure  of  high  molecule  chain. 

Chod.cal  Kinetics 


The  principle  task  of  chemical  kinetics  research  is  to  study  the 
rate  of  chemical  reactions,  the  effects  of  various  factors  on  reaction 
rate,  and  the  processes  of  various  types  of  oheadeal  reactions.  To 
control  these  conditions  means  the  ecmtrol  of  reaction  rates  and  to 
eliminate  ncm-essential  see<mdary  reactions  |  therefore,  the  reaction 
may  follow  the  pre-eet  course. 

Prior  to  the  UberatioQ,  little  knowledge  had  been  accumulated  on 
this  8tudy>  except  for  s  few  chemists  idio  did  sobs  works  in  foreign 
countries  j  in  Chins  no  work  was  done.  Since  the  Uberstion,  the  de¬ 
velopment  of  eelenoe  under  the  Party's  leadership  has  been  tremendous. 

The  devel<^mMnt  of  Industzy,  especially  the  development  of  otir  petroleum 
indueiry,  hwi  stimulated  the  study  of  ohemioal  Idne^s  in  certain 
fields.  During  the  peat  decade,  the  development  of  our  chsmical  re-  ' 
search  can  be  divided  into  the  foUomlng  three  areas,  namely,  hoaogsne- 
ous  kinetics,  hl^-moleoule  reeetion  kinstios,  end  heterogeneous 
eetelystic  kinstios • 

The  accompllshaMnte  in  the  study  of  homogeneous  kinetics  include 
the  detailed  reeotdcn  prooeea  of  a  new  kind  of  hydrogen  cetaiyeis  from 
the  eatsrifleetion  of  aimpla  solds  and  aispls  alcohols.  Prom  this 
discovery,  the  kinetic  equaticns  for  such  reeotions  under  different 
conditions  wkj  be  recorded  and  the  degree  of  esterification  reaction 
under  such  oonditione  may  also  be  determined}  this  aecoapllshmsnt  has 
cleared  the  loog  tins  argument  on  the  meohenlsm  and  degree  of  esterifida- 
tion  prooeee.  In  addition,  we  studied  the  effect  of  negative  anino 
suhetitttte  on  the  hydrolysis  rate  of  2-amlno-2-dshydroaqr*D-comsugar . 
Kxperimantal  results  support  the  theory  of  Weubergmr  ind  others.  As 
for  the  theory  of  equeous  eaponlfioation  of  ethyl  eoetate  in  the  mixture 
of  low»oonetituent  diethylene  oxide  and  water,  exparimantal  results 
disagree  with  the  theory,  of  ttoelwyn-jlughee,  Imidler-S^rrlng,  and  Amia- 
Jaffe.  The  study'  of  the  themel-eDalysls  of  isopropyl  bensene  and 
hydrogen  paroxide  has  ahown  us  thst  its  thezml  deeaspositlon  in 
isepr^ig^  benssns  is  not  s  purs  fljost  rats  resetlon}  this  shows  that 
ths  oxidstldn  rsaotion  of  msti^l  nsthaerylate  belongs  to  ionisetlon 
type  ohaia  reaetion*  The  rate  of  eamantation  of  sUiea  gel  has  proved 


22 


thftt  itii  wBohanl8iB8  tn  acid  and  in  alkali  arc  different;  the  photo« 
ehendoal  rtaetion  and  oxidation  of  SO2  in  atiaoaphere  in  industrial 
areas  were  studied;  we  also  found  the  activation  energy  of  the  reactitana 
batman  olafinae  and  QCIk,  HC6i3,  SiCK,  and  HSICI3*  We  also  studied 
the  Idnatios  of  eodsination  batman  o-toluidine  and  pHnitrosopbenol 
and  the  HBn-^u«tah«chin  reaction. 

Ri^  aolsc^j^^chn^iu^  la  the  branch  of  seienoa  developed  very 
rapidly  in  recant  years,  its  research  has  very  iEoqportant  practical  as 
mil  as  theoretical  significance.  Since  the  Liberation,  some  accom- 
plishmsnts  have  bean  made  in  the  sttidy  of  klnetica  of  polyaddition 
and  polycondensation  reactions  in  the  physical  chemistry  side  of  high 
molecule  chemistry.  Polyaddition  action  of  high  molecule  ia  a  chain 
reaction  which  can  be  divided  into  free  type  and  ion  ^pa;  generally 
the  treatment  of  klnatlo  data  for  both  types  are  baaed  on  the  stable 
state  theory  of  Bodenatelaim  have  carried  out  very  careful  mathe¬ 
matical  analytia  of  tha  klnetiae  of  polyaddition  and  found  that  Boden- 
ateln*B  theory  is  applieabla  to  free  baae  type  polyaddition  reaction. 

We  also  studied  the  oompetition  rate  of  polymerisation  of  mett^l 
methacrylate,  butyl  propionate,  oenanthio  ether,  and  vinyl  acetate. 

On  the  subject  of  pclyeondenaatlon  reaction  kinetics  of  high  molecule, 
almost  the  entire  theoretical  field  was  socamined,  m  pointed  out  that 
the  molecular  might  distribution  of  polyoondehsation  products  in  the 
presence  of  dlaeoeiative  reectlcn  follows  Plory's  theory,  and  m  also 
dlactisaed  the  problem  of  gelatinisatlon  during  the  process  of  poly- 
condsnastion.  Ws  have  suggested  the  hydrogen  Ion  eatalystlc  mschanlsai 
In  the  prooees  of  poly-eaterifleetion  of  binary  adda  and  binary  alcohols; 
ths  kinstie  squstlon  for  the  polyesterlfiostion  of  siaple  adds  md  al¬ 
cohols  was  propoeed  snu  verified  by  experlmenta.  We  have  oonflrmsd 
the  trlple-dlreotiaD  polyweterifioation  reactions  of  poly-basic  adds 
and  aXochoIa  also  beIla^{  to  hydrogen-don  oetelystle  msohmdsm.  By 
inveetlgating  the  relationahip  between  molecular  structure  and  reactl<m 
rate  ecnatante  for  binary  adda  and  alcohols,  m  confirmed  a  basic 
hypotheds  ooooemlng  the  reectlcn  Idnetios  of  polyoondensstion,  but 
for  which  there  was  e  lack  of  e^perimsntal  proof.  All  these  results 
have  mads  a  dsfinita  oantribution  to  the  study  of  the  theory  of  hi^- 
moleeuls  polycondenestlon.  In  addition,  the  condensation  l^etioa  of 
diastbyl-diethylane-allane  was  studied. 

In  this  country  the  reeearoh  on  heterogeneous  kinetics  started 
from  tha  catalyttio  flniahing  raaeareh  (n  the  oatalystio  proceaaes  of 
•ulfurie  add,  ths  synthasls  of  XHi.  petroletai  olefines,  and  the 
anythsais  of  water  gas.  The  foUcmlng  work  on  besio  omcepta  and 
thsoretieel  pressntatioD  has  been  performed.  Pirst  of  all.  In  the 
study  of  ,oata3;in>tlo  klnetioa  of  petrdoua  olefines,  m  used  the  material 
balance  reGUntioniddp  to  bring  the  reeotion  rate  concept  of  a  static 
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wyvtm  to  a  dynanle  systata,  by  doing  80>  ve  hare  raaaonabSjr  solved  a 
basic  pri^lniiA  betM^eneous  kinetids.  We  hi^re  givbn  detailed^ 
anaSysisr.of  tbe  IVost  kinetic  e<iaatioR  which  is  bften'used'ih  catai^ 
yat4>C:.ejreeldjQg  to  find  out  conditicns  tmder -khleh  this  sqaiticn  becif>8  ' 
the  eXepn.  nesning  dt  Irdnetics.  The  effects^  of  chrbii\tt  %ats3yst  on’ ;  ' 
the  aro^ieet^cn  oC*  heptane  and  the  lam  gorern  the  kiitetic  theoi^  -  '  ’ 
of  aromatiaai^oQj  one  of  the  special  exaspltS'  is  thh''laap'hf’th0''hedl-» 
mentation  of  cazbon.  The  theories  of  Steiner,  Plote,  and  Kagan  about 
the  dehydroganaldcii:  of  heptane  still  exist)  from  the  prslliidnary  dis¬ 
cussion  of'^reeotiaB  neohanism,  we  nay  adhiit  that  the  * Kagan 'theory  •' 
about  8eiKL<ThydirogeDattd  mechanism  is  appropriate.  To' supply- the-  ‘ 
kinetic  deta  f pr  design  of  an  industrial  reactor^  «e' Studied'  the 

effects  of  the  reaoiion  eooditidns  of  K20-Cr203<^1^4  oati^t  on  the 
rate  of  aronetiaation  and  oazbon  sedimentation'^of  .the  7*^*xbon  dis- 
tillati<m  .fraotion.'-of  synthetic  gasoline.  In  the  um^  of  catalyst 
rectification  .te  produce  aromatio  hydrocarbons  from 'petroleum,  we 
have  the.oontrol  pf-the  neiieet  planum  method)  we  have  studied  in 
detail, the  snxtual  nelationehip  nong  the  reactions  and  the  principle 
kinetics  theory  gcfvanilng  the  treatment  of  pore  hydrocarbons  by  this 
method.  In  addition^'  we  have  woxiced  on  M0S2  catdlyst^  hydrogoiation 
of  beniane  and/ithe.kinetiea  of  ieomerio  oheuetry.  In  the  field  of 
inorgmolo  catalyitlo  kinetics,  a  kinetie  equation  has  been  obtained 
for  SP2.cacidatiQn  dfi- vanadium  catalyst  when  the  effects  of  miss  trans¬ 
fer  pnoeefe  in  eliminated  and  the  a^vity  of  the  eatalyst  is  independ¬ 
ent  of  -tbs  different  ways  to  reach  a  reaction  condition.  This  indicates 
that  the  effects  of  the  maae  transfer  process  under  different  eatalyst 
grandalar.'candlticns  and  different  temperatures  tqMn  the  reaction  rate  * 
are  <^y^oaa,  I1A1  also  studied  the  kiaetiee  of  the  coddaticn  of 'SO2  on 
vanadium  catalyst  with  promoters  containing  potCMilum  and  sodium;  from  . 
^aee  reaulta,  we  worked  out  an  approximate  kinetic  equation  for  in-  >'  *’ 
duatrlal  vanadium  catalysts.  Tha  inverse  relationship  bwllkeon  intemhl '  ^ 
surface  utiliaetion  peroentege  and  the  convezwion  ratio*  of  Tung^^ 
vanqdiun  oatelyst  was  obtalnad  from  oomputatlon.  by  using  the  In^  ' ' ' 
duatrlal  chlorinated  pulp  prooeea,  we  studied  the  reeotion  rate  hnd 
properties  of  ohlorine  end  wood  in  the  proeesa  of  gea-eolld  contact 
<^peratiopr4’'  •  '  ••  ••■  t 

Electt^hjaiatiy  —  The  Theory  of  Solution  /  ’ 

•  ■  * 

The  major  task  of  electrooheBLatry  is  to  study  tha  ehemioal  re-  • 
aetiens  eenditiona  and  rules  ,  which -  initiate  by  electricsl  energy  '  ^ 
(eleoteolyale)  mod  to:  ccnvert  chemioal'energy  Into*  bite trical  BMtgj  ' 
(ohemlcal  source  of  electrical*  ehergy).  Such  conversion  is  through  ■  '  ■ 

the  use  of  electgralytdo  eoluticn  (-or  meited'selt).  Some  of  the  woSk 
on  electrolytic  solution  will  be  Introdneed  later  In  the  section  con-  ' 
carping-,  the  theory  ef:  solution.  The  most  special  features  of  modCrh  * ' 
eleotroohemiatry  exm^the  development' ef'« the  electrode  process  theory  *  '  «^*^ 
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and  the  vide  applioatlon  of  electrochemistry.  Electrode  process 
represents  the  chemical  change  that  ocours  at  the  contact  siirface 
between  electrode  and  electrolyte  when  the  mutual  ccmversion  between 
oheodcal  and  electrical  energies  takes  place.  These  electrochemical  - 
processes  are  vital  to  the  national  economy.  Since  the  electrolysis 
me^od  is  widely  used  in  chemical,  metallurgical,  electro-plating,  and 
metal  polishing  processes,  the  chemical  electrical  source  following 
the  wave  of  high  speed  development  of  various  scientific  and  industrial 
technologies  is  getting  more  izq>ortant  everyday.  The  methods  used  in 
electrochemical  analysis  are  being  widely  used  in  analytical  chemistry. 

Prior  to  the  Liberation,  electrochemical  industry  in  old  China 
was  extmuely  backward,  which  naturally  shut  down  the  door  for  its 
research  activity.  After  the  Liberation  and  following  the  high  speed 
development  of  our  socialist  construction,  the  old  electrochemical  in¬ 
dustry  was  expanded  and  a  new  type  electrochmnical  industary  has  emerged. 
The  speedy  development  of  the  chemical-electrical  energy  industry 
started  in  the  initial  stage  of  the  great  forward  leap.  Such  progress 
has  presented  electrochemistry  with  increasing  demand.  Under  the- 
correct  leadership  of  the  Party's  science  development  policy,  electro- 
chemists  first  studied  the  practical  problems  vital  to  the  development 
of  our  national  econony;  following  the  progress  of  industries,  practical 
tasks  started  to  challenge  theoretical  development  with  a  series  of 
urgent  problems  pending  immediate  solutions;  this  was  idler e  research 
work  on  electrode  process  theory  started.  Although  the  work  was  begun 
not  long  ago,  aoconplishnents  are  significant. 

We  have  been  successful  in  the  study  of  the  mechanisms  idiich  are 
responsible  for  the  formation  of  oaygon  on  the  positive  platinum  elec¬ 
trode  and  the  formation  of  3200*^  at  the  positive  electrode.  Both 
electrode  processes  are  very  Important  to  industry.  To  the  former 
mechanism,  we  have  proved  the  mechanism  in  dilute  H2S0h  at  low  current 
density,  suggested  the  oxygm  formation  mechanism  at  fa^h  cuzrent 
density,  and  carried  out  theoretical  analysis  of  the  oxygen  fprination 
in  concentrated  sulfuric  acid.  For  the  latter  case,  we  have'  for  the 
first  time  successfully  separated  from  the  total  polarisation  curve  two 
independent  polarisation  curves  belonging  to  the  O2  positive  electrode 
formation  and  the  S20g"2  positive  electrode  formaUon;  we  have  proved 
that  the  formation  mecha^sm  of  3200*^  is  due  to  direct  electrical 
discharge  of  HSO^  or  30^  ions.  Based  on  this  proofs  we  fu^i>her 
studied  and  explained  theoretically  the  cause  that  industrial  use 
additive  ions  such  as  P**  and  CNS-  raise  the  eleotrleU  ciufrent  effi¬ 
ciency  Off  3^g2  formation.  We  also  have  mAde  somb  accon^lishmehts  in 
the  method  of  diving  the  determinative  steps  iii  the  ’’deduction"  of 
the  electrode  process.  In  addition,  a  conclusion  on  'Uie  positlve- 
sleotrode  oxidation  mschanlsm  of  bensyl  alcohol  in  sulfuric  acid 
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solution  has  .'been  worked  out.  The  do\&le«>iayer  ci^iisnoe  of  the 
antimony  electrode  wad  tneasured  by  tho  alternate  current  method}  and 
the  sero-charge  potential  of  aiitlmony  was  also  measured  for  the  first 
time.  •  ■ 

Since  the  liberation,  and  followlz^g  the  large  j^oductlon  rate  of 
steel  and  nonferrous  metiida  and  the  development  of  mechanical  and.  cheml- 
oal  Indus, t^es^.  metal  corrosion  and  anti'^orrosion  have  become  extremely 
important  problems.  To  study  the  eleotrbde  process  of  corrosive  metal 
often  points  but  the  causes  for  the  oorrosion,  the  f aOtbrs  idilch  con* 
trol  the  corrosion  rate,  and  the  mechanism  and  effects  of  the  agencies 
which  slow  dbwn  the  ra^  of  corrosion.  The  use  of  the  electroOhemical 
method  to  combat  qbrrosion  is  often  (ne  of  thd  most  effective  approaches 
to  this  ^pblem.  We  have  studied  the  reasons  for  phosphates  as  the  anti- 
odzTosivjas  for  manganese  steel.  In  order  to"  study  the  antl-eorrosibn 
properties  of  ant^^Ony  plating,  we  have  determlhed  the  anti*icorrosloh - 
properties  of  antimony  In' vinous  electrdj^es.  The  corrosive 'action?,  i 
of  sodium  bensoate  and  triet^l  'alcohol  benzoat  tq>on  steel  was-studled 
and  shown.  We  have  pointed  but  the  corrosive  mechanism  of  A^,  'Cu*'*’,.;  : 
Pe'*’'^'*,  C|e**^*,  and  halogen  iona  bh  18^  stidhless  steel.  .  i  ^ 

Oii  the  subject  of  elSb^rbcfaemlcal  instinimeiitatlon  study,  we  have 
simplified  Heyrovs^'e  polarbgraphie  osblllographic  elroult.  A? ’8inq)ler 
equivalent  olreuit  gives  the  same  shape  as  the  original  clrbult,;  and  ■ 
an  oscillator  ie  used  to  study  the  vblta^^urrent  relatlonatoip.  On- 
the  theory  of  oeeiUogriphlc  polarogrcqphy,  we  used  experiments  to  verify 
the  Randles-Seyoik  equation  and  pointed  out  the  discrepancy  between  the 
theory  ibul  the  ed^iazlmsntal  results,  For  the  theory  of  anode  polaro- 
graptiy,  we  have  ik>ihted  out  the  mistakes  in  the  reverse  polarographioal 
current  equation  proposed  by  Hickllng  in  1956.  In  addition,  we  also  ’ 
studied  some  other  electrochemleal  analysis  methods;  we  proposed  a 
"polarographioal.  titration  Instrument"  using  an  electronic  circuit  •: 
which  can  be  used  in  oxidation  and  reduction  processes.  The  theory-, 
of  the  double-electrode  indicative  electrode  curx^t  titration  method 
was  given  detailed  quantitative  discuhsion. 

In  metal  plating,  the  first  thing  we  did  was  tb  uhe  elements  found 
abundant  in  this  country  to  replace  scarce  metals  In  motal  plating.  We 
hove  studied  the  polarization  phenomsnan  of  eleotirical  accutiialation  of 
■ntlBKJny  and  the  conditions  necessary  for  better  antimony  plating;  we 
also  found  a  better  base  solution,  fot^  airtlAony  plating*  We  have 'carried 
out  a  detailed  s'tudy  about  the  conditions  for^  cobeJ:t>HrblfrBm  aUoyj  - 
uhdn*  proper  oondltlcms,  ebbalt<^lft'^  alloy' oimtaining  wolfram  up  to 
Sh*2%  can  be  electrically  plated.  To 'flniJ  a  s^stithte  for  nickbl,  we 
hare  sueqessful^  found  the  bbh^tiohs\fbi‘  brc»ze 'plating.  '  ; 
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On  the  subject  of  electrolytic  preparation  of  chemical  naterials 
and  metal  electrical  refining  pi*oc esses,  we  have  tried  a  series  of 
new  methods  for  the  preparation  of  alkalies  and  chlorine  with  electro¬ 
lytic  processes*  We  designed  and  studied  the  electrolytic  bath  and 
conditions  of  electrolysis  of  KClOo  and  the  technical  process  of  elec¬ 
trolytic  preparation  of  KMhOi  was  studied.  The  preparation  of  wild- 
pear  alcohol  and  mannitol  ana  the  electrolytic  reduction  process  for 
cozm  sugar  were  also  studied*  On  the  subject  of  electrolysis  of  fused 
salts,  the  effect  of  adding  MgF2  NaCl  to  an  aluminum  electrolytic 
bath  was  investigated*  Many  rare  metals  have  been  prepared  with  the 
fused  salt  electrolytic  method. 

The  foundation  of  the  chemical  electrical  source  industry  inherited 
from  old  China  was  extremely  poor  j  there  were  only  two  sequences  pro¬ 
ducing  less  than  ten  items,  the  techniques  used  were  manual  and  back¬ 
ward.  After  the  Liberation,  due  to  the  rapid  development  and  urgent 
demand  of  various  industrial  branches,  coramanication  tools,  as  well  as 
new  aclentific  techniques,  the  chemical  electrical  source  industry 
under  the  leadership  of  the  Party  was  greatly  developed;  the  initial 
research  was  mainly  on  the  technology  side,  scientific  research  has 
already  been  started  with  limited  activities  and  future  development  is 
urgently  needed. 

The  major  development  of  the  chemical  electrical  power  supply  was 
concentrated  on  "the  in?jrovement  over  tJae  quality  of  old  products  and 
at  the  same  time  increasing  new  items.  For  instance,  the  life  span 
of  the  lead  battery  has  been  increased  from  200  in  1956  to  300  in  1958. 
Due  to  Inqprovemmt  on  corrosion  of  zinc  plate,  the  discharging  period 
of  the  zinc-manganese  dry  battery  has  been  incireased  from  1*00  minutes 
to  580  minutes.  Other  new  sequences,  such  as  the  preparation  and  ja*©- 
dvction  of  alkali  nickel  steel  and  hlckel-odmlum  batteries,  have  also 
been  added*  In  addition,  we  are  also  studying  new  and  high-energy 
batteries,  the  preparaticm  or  production  of  silver-zinc  batteries, 
zinc-mercury  dry  batteries,  zinc-carbon  alkali  batteries,  and  iron- 
carbon  batteries* 

A  fuel  battery  which  is  more  efficient  than  fire  electrical  power 
is  now  under  study* 

Prior  to  the  liberation,  research  on  the  theory  of  solution  was 
also  extremely  poor;  some  people  did  scattered  work.  Since  the  Ilbera- 
’  tion,  new  development  has  been  given  to  this  branch  of  science*  The 
study  of  solution  theory  bears  very  practical  significance  to  the 
chemical  industry. 

On  the  subject  of  'phase  equilibrium  of  poly  element  systems,  we 
have  constructed  the  phase  diagram  for  "Uie  ethyl  alcoholniltro  benzene- 
water  and  the  ethyl  alcohol-furfural-water  ternary  system;  we  also 
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nsasui^^  the  ci^tioal-pciiint 'dbiis^itu^te  of  the  systens*  ;  ^rom  the 
study  of  the  distribution  eoefflcdente  for  l-eidiedrlibe  and  nixed 
efdiedrlne  In  toluene^  ;grlol,  and  c^ioro>^enj^e  and  water j,  -we  have 
found  the  adst  appropriate  condltiohs  to  extract  ephedrlne  with  the  ; 
continuous  solvent  fraction  method*.  On  gas-liquid  equilibrium,  a 
new  sliipler  method  to  calculate  ternary  system  equilibrium  data  from 
binary  system  for  heptane-toluene«^h«iol  system  was  obt8in<^*  We  have 
probed  theoretically  the  conditions,  for  the  establishment  of  the  van 
Laar  equation  with  temperature*  On  instrumentation,  we  have  designed 
a  very  simple  gas-liquid  equilibrium  prober  whose  accuracy  can  be 
compared  wi'Uii  more  complicated  instruments* 

We  based  the  study  of  salt  solution  from  the  structure  point  on 
the  Samoylov  theoryj  the  solubility  of  NaHC02-KHC03*^20»  K3CN-^«Jl2b, 
and  KCI-K2SOI1-H2O  was  studied,  these  results  have  helped  to  eagplain  the 
structure  of  salt  solutions*  By  the  use  of  the  conductivity  am  elec-  >• 
tric^  potential  measured  frcns  the  water  solution  of  sodium  salt  0^ 
decylic  acid,  we  are  sure  that  there  is  no  association  phenomenon  in 
the  undeoylic  acid  radical*  fSirthermore,  we  have  conducted  an  over-  • 
all  measurement  of  conductivity;  of  na^thyl-amine  hydrochloride,  N-  : 
methyl  aniline,  and  N-etl^lanilihe  in  water  and  dlethylene  oxide  mixed 
solution* 

In  a  study  of  salt  effects  from  the  research  on  the  effects  of^ : :  . 
larger  catiopi,  and  anions  on  the  sol^ility  in  xatw  of  non-elactrp-  r, 
lytic  ,  naphthalene,  normal  val^c  acid,  and  nornMl,  caproic  acid  mole*^  • 
eulas,  we  pointed,  out  that,  the  van  der  Waala-london.  dispersion  action;  •  : 
theory  may  give  dej^inite  ebqpiahation  of  the:;  salt  effect  Pf  salt  with  ; 
comparatively  larger  Iona,  on  non-polariaed. molecules  (naphthalene) | 
however,  for  orgamc- acids,  replaement  chemical  reactions  and  post-  , 
reaction  dlstri^tion  should  be  considercKi  first*, 

Furtiiermore,  from  much  experimental. data,  we  have  concluded  the.  ; 
study  on  salt  solution  temperature  coefficients,  salt  structure,  and:  . 
the  empirical  rule  on  the  direoticaial  relationship  of  crystal  water 
and  ionic  valence,  and  obtained  the  empirical  rules  for  the  determina¬ 
tion  of  the  strength  of  inorganic  oxy-aclda  and  their  molecular  struc¬ 
tures.  Furthermore,  we  also  calculated  the  hydrolysis  of  acid  salts 
formed  from  the  reactltm  of  strong  alicalies  and.weak  adds,  and  discussed 
the. domain  of  application  of  common  ion  effect  equation*  . 

Colloid  Chemistry;  ,  ^  ^  - 

There  is  no  real  clear  division  about  this  branch  of  chemistry,  it 
le  a  rather,  brpad..  science*  Here  we  will  only  disouse  .things  related  to 
tradiiond  cb^id  che^sitey  and  eupeeesful  appUoationB  of  opUpld 
ch^stry . which  halve  ;brc^ht.  satisfactoxy  solutions;; to  those  problems* 
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On  the  subject  pf  surface  tension  and  ^sorption  research,  theoret¬ 
ical  calculation  and  enpirical  equations  about  surface  tension  for  maiqr 
liquids  and  liquid  petals  have  .been  work«i  out  separately.  On  the 
subject  of  gas  absorption,  a  series  of  studies  concerning  the  absorp¬ 
tion  of  steam  of  N2,  CO2,  CH3OH  and  hexa-carbon  hydrocarbons  by  silica 
gel  of  different  size  porouses  was  casn^iod  out;  molecular  absorption 
state  and  the  absorption  potential  of  different  silica  gels  were 
analyzed.  To  coordinate  the  research  on  catalystic  cracking,  the 
absorption  of  alkali  nitrogen  compounds  on  catalysts  was  measured; 
from  these  results,  we  believed  that  besides  acid  centers,  there  are 
also  polarization  centers  on  the  svirface  of  catalysts.  On  auto-solu¬ 
tion  absorption,  we  studied  surface  tension  and  absoirption  of  the  fat 
ammonia  water  solution.  The  study  of  mixed  acid  solution  absorption 
has  revealed  that  the  surface  absorption  of  sugar  carbon  is  not  a 
simple  substitution  mechanism.  The  study  of  absorption  thermodynamics 
has  given  ua  the  simplest  method  for  a  solution  to  absorb  free  energy 
and  proved  that  the  rules  govern  the  absorption  in  solution  by  solids 
may  also  be  used  on  liquid  surface  absorption.  We  also  studied  the 
mechanism  of  absorbing  ammoniumi  salts  by  soil. 

Catalyftic  phenomenan  has  a  close  relationship  with  surface  chem¬ 
istry;  therefore,  the  study  of  the  suz'face  properties  of  catalysts  is 
important  to  the  better  understanding  of  catalystic  reactions.  Our 
work  has  been  concentrated  on  the  study  of  the  activity  center  of 
cracking  catalysts  from  poisoning  phenomenon  and  absorption  properties 
and  of  the  surface  effects  when  the  constituents  of  catalysts  are 
changed.  Prom  this  work  we  have  obtained  our  prelirainaiy  conclusion 
about  the  properties  of  the  catalyst  surface  activity  center. 

Another  important  section  of  surface  chemistry  is  ion  exchange. 

Based  on  the  special  features  of  the  soils  of  our  land,  our  soil  ex¬ 
perts  have  studied  ion  exchange  of  the  soils,  established  several  methods 
to  measure  the  quantity  of  ion  exchange,  studied  the  soil  acidity-ion 
exchange  relationship,  and  ion  absorpti^  equilibrium;  various  physical 
chemistry  methods  have  been  used  to  analyze  the  soil  structTire, 

Greater  achievements  have  been  obtained  from  our  liquid  and  gaseo\is 
spectrum  study.  Most  of  the  work  and  most  of  the  acccm5)lishments  have 
been  in  the  analysis  and  separation  of  petroleum,  shale  oil,  gas  tar 
and  in  a  high  speed  analytical  method  and  sepcuratlon  method  for  accurate 
determination  of  the  complicated  composition  of  some  oils.  Especially 
in  the  field  of  gaseous  spectrum,  research,  we  have  not;  only  improved 
operational  tech^queS  but  also  separated  systems  which  still  caimot 
be  done  in  foreign  coiaatriesf  in  the  field  of  theoretical  sttidy,  we 
have  made  some  fundamental  contributions  and  have  further  explained 
the  physical  significance  of  the  qualitative  index  of  the  volumetric 


gas  spectrua.  Starting  with  the  aeparatlcm  of  two  different  naterlals, 
ve  have  reached  the  index  equation  for  the  thermal  spectrum  column 
effect  which  hfs  been  farther  emended  to  the  gasrliquld  spectrum.  . 

The  unbslanced  theory  .was  also  studied. 

For  the  coUoidisatlon  of  silicic  acid,  an  over-all  study  cn  the 
poUymariaation  mechanism  of  different  acidity  sj.lioic  acids  and  the 
relationship  between  the  colloidisation  rate  and  ph  have  been  ccmopletedi 
the  curves  plotted  on  the  logarithm  of  coUpldieablcm  time  vs.  the 
solution  initial  ph  are  N-shape  curves  with  a  laaximum  and  idnimum. 
Besides^  we  also  studied  the  effects  of  preparation  conditions  for 
silica  gel  on  humidity  absorption. 

On  the  subject  of  colloid  stability^  we  measured  the  poly-preclpi- 
tation  values  ef  some  metal  ions  upon  negative  AgBr  colloidal  solution;, 
based  on  these  experimental  results,  we  also  analyzed  the  effects  of 
ion  valance  and  ion  radius  on  those  valuejs.  Some  work  was  done  on  the 
stability  of  the  non-hydrogel  soap  oil  system;  from,  factors  such,  as 
tea^>erature,  pressure,  gelatinlzation  contraction  rate,  titration, 
needle  reading,  stored  oil  fraction,  cutting  stability,  viscosity,  and 
soap  percentage,  we  oasnled  out  research  work  with  different  approaches 
on  the  stability  of  grease  (soap  oil  system)  and  the  results  obtained 
have  practical  and  theoretical  significance. 

In  the  newly  developed  field  of  rheology,  we.  have  carried  out  a 
study  oA  the  relatlcaa^p  be'bieen  viscosity  and  constituents,  of  binary 
solutions,  and  the  flow  pattern  of  aluminum  soap  (binary  and  ternary) 
benzene  solution.  We  also  carried  out  a  broad  and  deep  penetrating 
stTidy  of  the  viscosity  method  for.  high  polyn^  molecular  we^ht  deter¬ 
mination.  The  rheol^cal  i^perties  „suoh  .as  yiscoslty  of  solid  high 
polymers  were  also  investigated.  The  rheolpgical  property  of  sand  in 
water*  l^ch  is  closely  related  to  .water,  cbhservatlon  .work,  was  not 
ex^RSively  studied.  Some  measurements  concerning  the  viscosity  and 
precipitating  rate  of  sandriqud  were  taken  and  calculated.  The  part 
of  soil  mechanics  which  is  related  to  colloid  chemistry  was  studied. 

We.  designed  a  t«raian  plasticity  meter  to  study  the  post-transformation 
process  of  rich  soil,  and  also  analyzed  theoretically  the  structure  of 
soils  and  the  mutual  relationship  among  material  points. 

In  ocnolusion,  the  acconqplishments  during  the  past  decade  have 
qualitatiyely  and  qcantitatlvely  surpassed  the  total  work  done  duxing 
several  decades  prior  to  the  Liberation.  Looking  at  the  needs. of  our 
country,  the  research  wozic  on  colloid  chemistry  in  the  past  ten  yearS: 
was  certainly  insufficient,  this  is  especially  tnas  . for  traditi^i4 
colloid  chemistry  and  the  ooUoidal  eystem.  In  the  future,  effort 
should  be  given  to  the  development  of  this  research  work. 
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